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The Greatest Power, _ HYDRAU L'c WORKS. | steam Pumps, 
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Hydraulic Presses, 
LORENZ BOMMER, 


@4 Pearl Street, cor. Front, 
Brooklyn, N. Y, 02 
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<-CRWAL TER ENGINES 


CRAWFORD IRON WORKS, WORTHINGTON | (0) aaa 
maoaraReaen Main Office—New York | — , a2 
Patented Special Tool, BEANCH OFFICE: And Ceneral Machin ry. 
a af 223 River Street, 10 Columbus Street. CLEVELAND, 0. 70 
Cylinder Boring Machine, CLEVELAND, 0 
—< Cross-Head Pin Turner. o. B. SOREns Sar 
| Eccentric Mandrel, Mahonina Boiler & Plate Iron Works, | 
% The Barrett Self-Adjustable Jaw) WM. B. POLLOCK & CO. Retablished 
and Swivel-Bottom Vises, ee 
: anufacturers of 
Mill Furnishing Machinery 
— 40. &0. " STEAM BOILERS Sac* 
x . MEADVILLE, PA. ro) Tanks, Pipes, Stacks, &c. 
Nathaniel D. Moore. ~ . D, Benjamin. Biast Furnace, — 
MOORE & BENJAMIN, ROLLING MILL WORK. 
Dealers in Heating Boilers for Schools, Churches, Public Buildings & Residences. 
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= Socks, Options ; 
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m Agents for Shultz Patent Fulled ee ee 
~~ : OVER 3,000 IN SUCCESSFUL OPERATION. 
Fe Leather Belting. Miarinnd Famphlt een re. Adare, 


eee LEFFEL & CO., Springfield, Ohio. 
Easter’ Office: 110 Liberty St.. New York. 


(Interior Raw Hide.) 
9 & 11 So. Water Street, CLEVELAND, O. 
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(RON TRADE REVIEW. 








BAILEY’S 


Portable Hoist, 


in either Stee! or tron. 
Warranted 


Double the Power, 
As sieipctle 
Not one-half the Price 
of other Hoists. 
Aseproof of the above, I will 
Give them te responsible 


parties on 30 days trial. 


J. DUNN, 
CLEVELAND, O 


Address, 
61 Rockwell Street, 










SEBASTIAN. 
WAY & GOMea «v3 


‘ atalogue of Lathes, Drill 
Presses and Machinists’ 
fools and Supplies mailed 
om application. Lathes on | 
Trial. 164 W. Second St., 
oe Cincinnati, O. 64 


DONT excine 


com: with Governor, Lf = 
dereracehs Bight Feed Cyl. 


ving testimonials from every State 
fetisindtion guarenaect. 









on. Pertoct 
Morris Machine Works, 
iit op laurineriion. N. eo 





TOLEDO WIRE WORKS. : 


F. POWELL & CO. 
Manufacturers of 


COAL SCREENS, 


WIRE BANK RAILINGS, 
PLANT STANDS, 


FIRE PROOF LATHING, &c. 
238 Summit Street, TOLEDO, 0. 


SHEPARD’S NEW 











Broeses: Sorel few 
ts 
. on trial; 
_ On payment. Send for cat- 
alogue of outfits for amateurs or artisans. 
Address H. L. Shepard, Agent, 

134 E. Second St., ‘CINCINNATI, O. 
E. E. CARVIN & CO. 
Manufacturers of 
Machinists’ & Iron Workers’ Tools 
LATHES, PLANERS, MILLING MACHINES 


AND DRILLS. 


“TOW Is0dxy 


("Ho ee) 


‘O'N 9° #8 BAATIIN TVSURAINN 
MON INO 10} JBPOW POD poatooos o 4 





Special Tools for all kinds of i ieethicteiiog to 
order. Gear and Rack Cutting, Milling and 
Index Drilling to order. 

§38@-143 CenterSt., NEW YORK. 


WELLINCTON 


= BELT HOLDER 


DISPENSES 
WITH LOOSE PULLEYS. 
Better than Dead Pul 
Please write for Canecke: 
W. R. SANTLEY & CO. 
WELLINGTON, OHIO. 

















Agenoy ‘Fire - Brick Hot - Blast... Stove. Co.' 


CORDON, STROBEL & LAUREAU, | 
BEINGINEERSs, : | 


No. 226 Walnut Street, - Philadelphia, Pa. 
Formerly of Witherow & Gordon, Pittsburgh, Pa. 


Blast Fornace Construction. Steel Works Construction. 








| 
SPECIALTIES: | 


Gordon’s Patent Improved Whitwell-Cowper Stoves; Gordon’s Patent Converter for | 


Treating Molten Iron; Improved Regenerative Furnaces; Coke Regenerative 
Ovens; Blast Furnace Improved Details; Tuyere Stocks and Tuyere 
Attachments; Boiler Setting, Giving the Greatest Effi- 
ciency; Cinder Car, Kennedy & Gordon’s Patent. 40 


CHERRY VALLEY IRON WORKS. 


MANUFACTURERS OF 


MUCK AND BAR IRON, AND 


AMERICAN SCOTCH PIC IRON, 


LEETONIA, OHIO. 


a@- Our ‘‘ Am n Scotoh Pie_lron’’ is made from Black Band and Shell Ores, 
asing as fuel, pure Hisar See Coke. We claim it will do any work that Imported Seoteh will 
dronarad make a stronger rics a ‘will neutralize the shrinkage of other i irons, and work u 
soft, he el and clean, and is especial] eer: 








Manton Mier, Pres. Jerewian Mitier, Treas. Lupwic Herman, Gen. Mngr. & Ener. 


THE BUCKEYE MACHINE CoO. 


MANUFACTURERS OF AND CONTRACTORS FOR 
ALL KINDS 


Bridges, Roofs,| Cranes, Derricks, 


SFRUCTURAL WORK, |HOISTING MACHIN ERY. 


Office and Works, Hamilton Street, near Case Ave. 
CLEVELAND, OHFO. 


Pittsburgh Steel Casting Co. 





1871. 26th Street, Pittsburgh, Pa., 1885. 
; MAKERS OF 
Crucible Stee! Castings from | Ib. to 7000 ibs. 
Bessemer ‘‘ s ‘* 1000 Ibs. to 24,000 Ibs. 


AND 


_, Refined Bessemer Steel Blooms and Billets. 





Read the following testimonial fremMorris, Tasker &;Co. 


New Caste, Det., Sept. 4, 1882. 
RGH “7 Castine Co., Prrrssures, Pa. 
e are very m to bear evidence to the great worth of your steel castings, 
Bity to two, your OE e have ° present over me by ey gear wheels, ranging from 
y to two thousand dee each. The advantage and sa that has been effected has astonished 
One pair of bevel wheels, 34-inch pitch, has cog then + om for nearly three years, n.ght 

} vel one hundred and twenty hours per week, and at present hardly shows any wear. Cast iron 
wheels would not last over two months, and in one case only two weeks, owing to inattention in 
slushing. A pair of spur wheels put on one of Fad Felting. frames over one year ago, does not show 
any vous ot papas ning night and day all that "dn iron hardly ever runs i Sonne 
two months. W @ feel we have effeeted a saving, through breakage and wear, of six to eight 
ea per year. view of these facts we can recommend them to any one tev ng 

use for gearing, as a very ‘safe and _ investment. 

Respectfull W. F, Worker, 


Morris, Tasxer & Co. Snp’t. of Machinery. 
We have had great success during the last two years in the 
manufactyre of LARGE BESSEMER STEEL HOLLS for 

Rolling Mills. 44 





; A. TEACHOUT & Co. 


JOBBERS OF 


Doors, Glazed Windows, Glass, Blinds, Mouldings, &e. 


42, 44 and 46 Michigan St., Cleveland,O. 27 and 29 West Spring St., Columbus, O 








THE LINDEMUTH PATENT 


STEAM HEATING BOILER. 


MANUFACTURED BY THE 


Mount Jovy Steam Heating Co.. 
MOUNT JOY, PA. 


IT 18 SELF-FEKEDING, 
SELF-REGULAT:ING, 
SELF-WATER SUPPLYING, 
NEEDS NO ENGINEER, 
And insures a regular and constant heat day and night. 
The oxygen and hydrogen Sper ent offaal above the fire séves 


Send for Catalogee and Puss Lise 02 
Agente Wanted and Correspond Selicited. 








. M. Allen, Pres. 


J.B, Pieree, only 


GEO. P. BURWELL, Gen. Agent, 
' 246 Superior St., 
CLEVELAND, °. 


‘A. ©. GETCHELL, 


Wm. B. Franklin, y, Pree 








9 "Chief Inspector, 
— a iv 7 





vee 
ING 





10 FRANKFORT ST.. 
CLEVELAND. 0, 
Mention this paper. 


PUMPS 


SIZES 





STEAM: 





Novelty Iron Works. 


Nobles & Sherlock 


PROPRIETOKS. 


IRON FOUNDERS 


Architectural and General 


- Jobbing Castings. 
Light Cray iron Castings a specialty 


Also manufacturers of COAL MINE 
- Correspo i x 
ao CARS mdence BAK .0., 


Established 1837 
L. & 1. J. WHITE, lls 
Manufacturers 
of 
a Te 
Machinery. 
Buffalo.N,Y. 30 


Tools, 
BUCKEVE i ftn Works. 


and all kinds 
KNIVES 

MUNSON, HAYDEN & CO., 

COLUMBUS, OHIO. 
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£ The Crescent Lea Lu- 
bricatin 
ion Se ae ie 


will effect a sa A = 75 per Bh ay over gil D- 
vestigate their bhescent me’ 0., 
2% SEEVELAND. 0. 
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. chine shops, even small shops, machinists everywhere 


' for oil and chips. 


‘twice as fast as one; and as one. tool presses up and 
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THREE- -INCH CUTTING-OFF AND CENTER- 
ING MACHINE. 








| 
That a cutting-off machine is a necessity in all ma- 


are beginning to appreciate. The accompanying cut 
represents a patent machine made by Hurlbut & Rogers, 
of South Sudbury, Mass. The special features of this 
machine are: 

First, the two tools working simultaneously in the 
same cut. Second, the patent nut on the back of one 
tool block. Third, the dumping and draining device 


The advantages of two tools are: That they will cut 


the other down the strain and leverage on chuck and 
bearings are relieved. Each tool acts as a rest for the 
other. The same amount of work can be done with 
much less power by grinding one of the tools V-shaped | 
to take out the middle of the cut and leaving the other 
square to take out the corners, just as in planing out ' 
a slot the work is done much easier by taking a narrow | 
tool first. In cutting off rolls a tool can be set in one | 
block to bevel or round the ends. 

The patent nut on the back tool block enables the 
operator to quickly adjust the tools to cut alike, even | 
when the machine is running. The oil and chips are | 





‘ caught in a hinged receptacle under the machine, which | 


drains the oil from the chips. The chips-can then be | 
dumped dry. This makes a neat, economical and con- | 
venient arrangement. 

Aside from these special features, the machine is 
strongly and thoroughly built. The chuck is very 
heavy, and has a hold of about four inches long upon the 
piece to be cut. Great care has been taken to have the 
chuck, tool blocks and carriage very solid and stiff, 
which is of the first importance in a ‘cuttitig-off ma- 
chine. All rods, screws, etc., are of steel, and the tool 
post screws are of tool steel, carefully hardened. The 
feed has an automatic throw-off. The counter-shaft has 
two speeds and is provided with friction clutch, making 
eight speeds for the machine. 

The centering attachment runs with a separate belt, 
and makes a perfect centering machine. This atiach- 
ment is so constructed that it is adjustable to center of 
machine, in case the bearings should ever wear. The 
machine cuts off rough shaft from § inch to 3 inches 
diameter. 
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The First Successful Soft Coal Blast Furnace. 
Youngstown (0.) Telegram. 

The death of Charles T. Swan, at Elmira, New York, 
which occurred on January 4 last, 1s of historical inter- 
est in the Mahoning Valley. It was he: who. built the 
Lowellville furnace. He was of Scotch-Irish ancestry, 
and came to'America from Londonderry, Ireland. Inthe 

year 1834 he went to Arcole, O., and became associated 

with the iron manufacturing firm of Wilkeson & Co., 

of which his brother-in-law, the late William Wilke- 
son, of Buffalo, was a partner. He remained at Arcole 
twelve years. The firm, of which he was a member, de- 
termined to erect a blast furnace for the hazardous en- 
terprise of smelting iron with raw bituminous coal. 
Efforts to use that variety of’ coal in the raw state for 
that purpose had often been tried in vain, at many 
places in the United States, Swan .came to Lowellville 
and built the furnace now running at that place. It 
was blown in early in 1846, and was a complete success. | 
This was the first soft coal smelting furnace successfully 
operated in the United States. 





CAPTAIN N. D. MOORE. 





Iron ore producers of the Lake Superior region wil 
be pleased to look upon the excellent likeness herewith 
of Capt. N. D. Moore, who of all other explorers has 
done the most to develop the important new Gogebic 
district in Wiscousin. For the'use of the electrotype 
| we are indebted to the courtesy of the Cleveland Sun and 
| Voice. Captain Moore, though now well known in iron 
mining circles, was, five years ago, a comparatively un- 
known mining captain in the Negaunee Range, where 
he was in the employ of the Jackson Iron Mining Co., 
of this city. We quote in part from our onterprlaine 
contemporary: 

“ Captain Moore at that time penetrated the wilderness 
almost alone in the vicinity of Gogebic Lake and Mon- 





CAPTAIN 


treal River, until he discovered what is known as the 
Gogebic and Montreal River Iron Range. His stories 
of the character of the ore when repeated on his return 
after months in the wilderness were scarcely believed, 
and he found the greatest difficulty in securing capital 
to fit out an expedition to explore the lands. 


N. D. MOORE. 


After 







(aman) back in the past: 


CULTING-OFF AND CENTERING MACHINF. 


spending all his own money ana vorrowing all he could | 
from his friends, Captain Moore finally succeeded in 
getting capital enlisted in a small way ifi the develop- 


ment of the range, until now it is proving to be all that | 


was claimed for it. 

“Captain Moore, who was three years ago a compar- | 
atively poor man, is now worth over a million dollars 
and enjoys the reputation of having opened one of the 


\evel in the boiler was marked, the pressure ‘tr 





greatest i iron 1 fields i in the world, mainly thgough baa. 
itable pluck and judgment, and. faith ;in the future of 
his discovery. Through his work Cleveland will targely 
benefit, as this port is the principal receiving pont for 
these ores. The Chicago & Northwestern’, Railroad 

Conipany is building a branch to Escanaba which will 
greatly shorten the lake route to Cleveland, and will en- 
able the Gogebic range ores to be shipped to thjs city 
for twenty cents a ton less than from Ashland, which 
will put their Saeertene on a par with the Mesomi- 
nee range ores.” 


epee epee AL 
MARINE ENGINE ECONOMY,: -¥ 
Ra SES Ee 


The Marine Record gives an interesting, account ofa 
trial of the steamer J. H. Devereux, which was made 
last season by Mr. J. F,: Pankhurst, of ot Iron 
Works, Cleveland. The engine, on whi 
ment was made, was tandem compound, . 
sure eylinder being 27’’, and the low presau 
by 36’ stroke. The distribution of the steams ¢ffected 
by ordinary slide valves, with adjustable, expansion 
valves at the back, and the engine was supplied with 
steam from an ordinary return flue boiler, 10}/ in diam 
eter and 16’ long. No preparations were made, stich as 
cleaning tubes, cleaning fires, and’ having everything in 
the most favorable circumstances, as is usual_ in regular 
engine trials! The object of the test was to get ; t the 






amount of coal actually consumed per indicated horse 
power per hour developed while doing ordinary every 
day work. The coal was accurately weighed; the wate: 


noted, and the usual amount of fire: in the furdaces, 
which was kept the same as though no trial was. being 
made. The steam -was kept at 94 ‘pounds and only 
varied two pounds during the whole trial. The trial 
bégan at 8 a.m. When the trial stopped, at 12..my, the 
fires, water level, and steam pressure were the same as 
onthe’ start, and the mean of, seven observations, taken 
at intervals of about 30 minutes; Showed a water ‘con- 
sumption of 17 pounds, and the engine developing an 
indicated horse power on a pound and 63- -1Q0ths of com- 
bustible per hour. © / ‘ 

From May'23 ‘to November 26, 1885, the evereie 
ran 17,074 miles, carrying 41,770 tons of freight, and tow- 
ed schooners averaging 1,100 tons each a distance of 
§,429 miles. Her average speed?’was 9.08 miles- per 
hour. She can make 11 miles. The actual cost of jfuel 
for doing the, above wark was 16.71 cents per mile. 


——— 





‘ Pioneer Steam Engineering. 

Mr. J. F. Holloway told the Cleveland Civil Engin- 
eers’ Club, recently, a laughable story of ‘the first intro- 

duction of steam power in a saw mill ia this city away 
The water power hadgiven out and 

an engine was proposed. A builder named Crawford 
opposed it. The engine was put up, Holloway helping 
in the work. Steam was turned on and the enginezbe- 
gan to Work. It rattled the old building ‘terribly, and 
Crawford was kept busy, nailing tleats and ping in vari- 
ous places to prevent the demolition of the old steucture. 
Ife gave it up in disgust finally, and hurriedly left the 
building from fear that it would fall and kill him. 


— oe 


It Is te be Hoped Not. . 








The Iron Port. . 

; The Inow Trapr: Review is-a litt!e apprehensive 
| that too.much ore-will be ‘raised ‘and serit forward “this 
‘year, a course that it strongly deprecates. . -Large 

{amounts have been contracted for at figures somewhat 
better than last year but still too low, it seems to us; to 
tempt to an excessive output. Miners and mining 

companies are not desirous, any more than the Re- 

| view, that there should be ore left over 

ec 


| THE receipts of pig iron in 1885 in Chicago reached 
650,000 tons, and iron ore, 489,320 tons, 
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Ww. 








mitts 


re J. COOCH. 


aw Aare Drilling, Waste 
ong alt ir gharwes. 
. B 


Send for Catalogue. 
NEW HAVEN, CONN., U.S. A. 











Beaver Falls Steel Works. 
BEAVER nee PA. 


anu rers of all kinds of STREL. 
Tron *.. mgt Teo, Die _ — Guat 
. en Tr. . 
: » a, aK 


CLEVELAND, 


OC Mits, 


BARREL, KEC, 
HOGSHEAD, 


And Stave 


/ Machinery. 
E.& B. HOLMES, ‘5 Buffalo, N. Y. 











e THE LIGHT RUNNING 














‘ SIMPLE 











THE ONLY SEWING MACHINE 


PERFECT SATISFACTION 
TIRBEECy NO ‘tcl 


at v ARDICULAR 














SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
@ ST.LOUIS MO. ATLANTA GA. 
FOR SAL 








E BY Ee ___| 








UNION 


ELECTROTY PE 


FOUNDRY 
829 SHERIF EVELAND.O 














Manufacturer of 






wy. KE. EX YNON., 
Willing Machines, Die Sinking Machines 


Universal Heads, 


Index Centres, 


Vises, 


And other 


Special Tools. 
63 Center street. -« = % + = CLEVELAND, O. 





a 1 ——} 11) a - ~<a 


atone ° 












24-inch EXTRA HEAVY ENCINE LATHE. 
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SIDE ELEVATION. 


bultty S. S. HEPWORTH & CO., 


Prices and Particulars furnished on application. 


Glenwood Station, 


YONKERS, N Y¥. 





ee 


$ FamoARo g noravince 





Manufacturers o 
ait kinds of 


lron Roofing, 
Crimped Shine Corrugated 


FIRE row DOORS and 
tters. 
Iron Frames for Roofs, 
Buil 


152 


GARRY IRON ROOFING CO. 


be Largest Manufacturers of Iron Roofing in the Worid., 


tron Ore Paint 
AND CEMENT. 


CLEVELAND. Q. 


4@-Send for circulars 
Price List No. 19. 











Merwin Street, 













HCLTON IRON 






IRON 


\ ed to handle our 


Successors to W, 
Manufacturers of 
Hotton’s Patent improved 


ROOFING CO., 


A. HUOVER & CO. 


ROOFING. 


“V" edged Cremped Roofing. Sidi 
and Ceiling. Respon<ible Agents wnat: 


work in every County 


E 1) a , a\ in the United states. Send for Circular 
— No. 2 and Prices. 82 NEW LISBON. v. 





N.A. Haldeman & Co., 


Manufacturers of 
iron and Steel Roofing, 
COBRUGATED SIDING, 
Jobbers in 2 and 3-Ply Felt Roofing and 
Building Papers. 
Send for Circulars and Price List. 44 
{221 Main St. Wheeling, W. Va. 











Manufactares of 


CAMBRIDGE ROOFING CO.. 


CAMBRIDCE ROOFINC CO. 
SUPERIOR TRON ROOFING AND SIDING. 


nowLs PATENT 
Standing Seam. | ee 


be aga and 


Awarded first medal at oad Orleans ‘Exposition. 


Cambridge, 0. 





R. G. DUN & COMPANY. Proprietors. 


ing, responsibility, : merchants, era, manufacturers, 


attends to leg#il 
tensive eter ct i for t 
lend Utheo 


known on 





Established 1841.) THE M@RCANTILE AGENCY. (106 Branch Offices. 
“This establishment supplies (to subseribers only) all pevsayp Reger em ae as to the sjand- 


ies, ete., through 


the Uni permariee, and British North Ame (ee collections and 





ket, made entirely of 


than any other w 





dress. INDERMANN 3 S 
06 Canal St., Cleveland. 0 


Glinch WA/7rench. 


The accompanying cut represents the Clinch 
Wrench, the MOST PK ACTICAL i in the mav- 


Tempered Cast aed 


Is self-adjusting to size of nuts, from %4”’ 
134” diameter; pipe wrenches made on We 
principle, It is heaven pad more Surote 


i fertwulars ad - 
HROEDER, 


CHAMPION RUBBER BUCKRY 


AND 


CHAIN PUMP, 








CHAIN-PU MP. 


——— fae ak K AWE ORD 








le NORW: AL KO.¢ 








Manufactured by 
S. E. CRAWFORD, Norwalk, Ohio, 
Also manufacturer of 
CHAIN PUMP PIPE BUCKETS, 
Common and Expansion. 
Also Dealer in Stee! Chain—best quality, 


Can also furnish Wvood Force Pumps 

































at very low figures, Speciai inducements to par. 
ties ordering Car lots. Correspondence solicited, 
Ss. E. Crawford. 6m70 





THE CHAMPION 
SAFETY WINDOW SASH LOCKS. 





These Locks have all adv; —— which are de- 
sirable in a W inday Sash L They render 
the window sash adjustable at any point; the 
lock the sash firmly there; they prevent the poss 
from rattling; they take the place of a weather 
stri ke bay A are cheap, simple, durable, can be 
on old and new windows, with or without 
weights; they are rapidly gaining the pablic fa- 
vor, wherever -_ uced. Circulars oe rice- 
list free. omelet ock by mail. 10. cents Address 
CHAMPION SAFETY *LOCK & NOVELTY C0. 
104 Canal St.. Cleveland, 0, 


Non-Pickable 
Door Locks. 


Cost no more than ordi- 
nary locks Turning 
the thumb-knob closes 
key-hole and fastens 
both knob and latch, 
and no key can be in- 
serted from the outside. 
Wealso make 
Two Bolt Locke and 
Latche.. on ame 
principle, with full 
Trimmings, 








Send for Illustrated 
Catalague. Sample 
locks sent to architects 
on request. 


Perkins Specialty 
Lock Co., 


CLEVELAND, O 


HARRISON, MANY & CO.’S 


SUPERIOR 


CASTOR AXLE OIL. 


T HIS Oil is far superior to any Axle Grease 
for greusing Carriages, Buggies, Wagons, 
&c.; it never gets hard. gummy or dry. but re- 
tains its greasy body and slippery element to the 
last. It runs much easier and lasts longer 

Castor Oil, leaving the axle bright and unworn. 
ie will Outwear Twice its Value of any Axle 
Grease Manufactured. It can be used_on 

lightest buggy or the heaviest wagon with equal- 
ly good results. Order of your dealer or the 
manufacturers. Put upin Oilers, Gallon Cans, 


etc. 
Priée. Pint Oilers, 25c. 
Office, 838 Broadway. CLEVELAND }-3 
This Oil is packed for ghigctont in &. 
gross cases. Also sold in Bulk 
Discount to Jobbers. Send for Price Liste. 
THE 


HIGH ARM 


DAVIS 
Vertical Feed 
Sewing Machine, 


it has no 
equal 
for range of work. rs eSTICAGT fie 
Ease of eperation. ae vA | 
or mechanical 


construction. Agents Wanted in unocou- 
pied territory. Address 


Davis Sewing Machine Co. 
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Cleveland, Chicago. 
Watertown. n. Y. 
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BASIC OPEN-HEARTH STEEL PROCESS. 


—$—$—$ << 


BY T. EGLESTON, PH. D. 


[Continued from page 119 ] 

When the roof of the furnace is made movable the 
hearth and roof are made with but little difficulty; when 
it is not, the silica roof is removed to stamp in the hearth. 
The removal of the roof not only allows of repairs being 
easily made, but of stamping in the hearth with much 
greater certainty and celerity than can be done when 
the roof is permanent. Repairs are also greatly facili- 
iated, as there is no necessity of cooling down the fur- 
nace to repair the roof, which may be removed to any 
convenient place. Repairs are also much more easily 
made to a round hearth than a rectangular one. When 
the generators are above-ground the ports are also easily 
accessible for repairs. 

At Dombrowa, both the hearth and sides of the fur- 
nace are made by ramming calcined magnesite, from 
Styria, just as the shrunk dolomite was previously treat- 
ej. The analysis of this magnesite is given below. 


Magnesia carbonate, 90.30 to 97.32 
Calcium carbonate . . . . « « - 0.05 to 0.61 
er ea rtd ee ae Sa ae we ie ee ee 1.40 
[ron oxide, s 2 ss 5 6 6 ee ee 449 
Insoluble, . «© «+ © © © © «© © © » 878 





99.97 

The roof has also been successfully made of bricks of 
the same material, and has lasted six to seven months 
with but little repair. The high cost ot the magnesite 
has, however, prevented its general use. 

Magnesia is now being made from sea-water so cheap- 
ly and to so large an extent, that it is altogether proba- 
ble that in the near future it will be used for the hearth 
and possibly for the roof, as it is the best and most dura- 
ble refractory material,* when made with an hydraulic 
press and properly burned. 

When the hearth is completed it is entirely covered 
over with rails. The sides are protected by a boiler 
plate against which rail ends are propped to prevent the 
action of the air upon the bricks. When the furnace 
is new itis usually fired for twenty-four hours with wood 
and then heated with gas. The shrunk dolomite mass is 
thus brought up to a temperature at which it will almost 
become soft before the tar is entirely burned away. The 
furnace is then fired and the temperature brought up 
slowly to a little below a white welding heat. When 
there would be danger that the iron would weld together, 
it is removed. The bed has then become so hard that 
it will resist the blow of a pick. In Russia it takes 
usually one to one and a half days with wood, and two 
with gas, to bring the furnace up to'the point of driv- 
ing all the tar out of the lining. It will be from seventy- 
two to eighty-four hours from the start before the fur- 

ace is ready for the charge. In England, on account of 
the care which is necessary with the acid bricks, it gen- 
erally takes a week to fire the furnace. 

At Farnley, in England, the construction of the hearth 
was slightly different. The center of the bottom of the 
furnace was first put n with concrete pounded up 
through the center of the bottom and on the sides. 
Over this the tar bricks were piled in such a way as to 
make interstices and steps, on which the upper lining 
could be rammed. This was brought up to within 15 
or 16 cm. of the ports and of the roof support. On top 
of this, be.ween the basic lining and the acid roof, mag- 
nesia mixed with tar, and above it bauxite mixed with 
tar, were rammed, so that the bauxite was about three 
times as thick as the magnesia, and formed the junction 
between the magnesa and the acid root. Exactly the 
same thing was done where the basic lining comes in 
contact with the silica lining of the air and gas ports 
When nothing is used between the acid and basic linings, 
as fo.merly at Dombrowa, the action between the two is 
prevented to a great extent by frequently changing the 
air and gas.t 

At Farnley when the furnace was so far finished it 
was lighted, ~nd in seventy-two hours the bottom of the 
furnace upon which the charge was to rest was put in. 
This was done with freshly burned dolomite, mixed 
with 10 per cent. of ground fire-brick, so that there was 
just enough silica with the highest heat of the furnace 
toform an adherent mixture. After the hearth had 
been smoothed down to its proper shape it. was ready 
for the charge. The blocks which are used for the tap- 
holes were burned out during the heating, and they 
were filled with dry lime. In some works from 0.5 m 
to 0.8 m. of the shrunk dolomite, without tar, is thrown 
against the tap-hole, on the inside of the furnace, from 


_- 


weetic Bessemer Process, {Trans.;Am, Inst. Min. Engs., voli 
v. 


t Berg. und Hutt. Zeit., 1885, p. 225. 


the working-door. 


Then from the outside of the tap- 
hole, sand is put in several centimeters in depth. The 
whole of the rest of the tap-hole is then filled with an- 
thracite coal, in small pieces, which is prevented from 
burning by clay rammed in at the end of the tap-hole 
next the outside of the furnace. When closed in this 
way the tap-hoie gives no trouble in firing, and can be 
opened in a few minutes without difficulty at the time 
of casting. In Russia the tap-holes are filled up with 
lime or coke dust and tar. 

The method of conducting the operation, though essen- 
tially the same, differs somewhat in its details. In order 
to get a sufficieut quantity of basic slag, about six per 
cent. of hot limestone is spread over the hearth. Pig is 
then charged on the center of the bed of the hearth, 
and covered with as much scrap as the furnace will 
hold. It will take from three to four hours to melt 
these together. The remaining scrap is then added, 
from 300 to 320 kilos ata time. This must be done 
carefully so as not to chill the bath. On account of 
the difficulty of making partial charges in a hot furnace, 
some of the managers prefer to add the whole of the 
charge at one time, and thus avoid the reduction of tem- 
perature from the addition of cold scrap, or to have the 
whole of the scrap heated to a red heat or even melted 
before it is putin. The slag which first forms is very 
fluid and is tapped out from under the working-door as 
soon as it forms, as this is only very slightly higher than 
the surface of the bath. The slag is not allowed at any 
time to accumulate in the furnace. As it contains 80 
per cent. of the phosphoric acid in the charge, it is kept 
in contact with the bath for the shortest possible time. 
When there is danger that there will not be enough to 


,| cover the bath, a dam of basic material is made at the 


working-door, or the slag would run over the sill almost 
continuously. Occasionally the slag becomes too pasty, 
when a little silicious material is added in the shape of- 
silicions limestone to thin it down. When the whole 
charge is melted it is crassed, and when entirely clean, 
rabbled, and tests taken. The pieces taken to be tested 
are of a conical form, and are hammered down to a disk 
of 5 mm. thick, cooled in water and bent double. If the 
charge is working properly the fracture will be fibrous 
without any traces of crystals. If there are crystals, in 
Russia, 60 kilos. of bricks made of a mixture of slaked 
lime and rolled scale, are added.. Towards the close of 
the process this mixture is exclusively used in place of 
the lime. After the removal of the slag the bath is 
tested aguin. If there are still any crystals in the test 
piece the same thing is repeated until no crystals are 
shown. At this time it will be necessary to bend the 
assav several times backwards and forwards in order to 
break it: Pig iron is then added and another test taken, 
and then the red-hot spiegel. The final test, after the 
addition of the spiegel, is made by allowing the sample 
to cool to dull red heat and then quenching in water 
This must stand 6 or 7 blows of a 12-kilo. sledge before 
breaking. If it breaks before the sixth blow the metal 
is too hard, but if it requires more than seven, more 
spiegel is added in the furnace. At this point the ferro 
is added and rabbled through the charge. Sometimes 
a pole of green wood is inserted into the bath for a few 
moments to ensure its being entirely homogeneous. If 
the charge has been properly made, the mecal will flow 
quietly when tapped, Such metal as has a tendency to 
rise in the m- ulds must either be cooled with water ur 
compressed to prevent it. It is usual also to take tests 
during the casting to ascertain the exact quality of each 
ingot. Two of these are bent so that they will break. 
i wo others are bent at right angles and beaten back on 
an anvil, being turned over at every stroke, and must 


.| stand 25 to 30 blows before they break. The charge 


takes nine hours and a half, and after it is withdrawn 
two hours and a half are required for making the re- 
pairs, so that only two heats a day can be made. 
[To be continued i in next week’s issue, 
——— 





Commercial Travelers’ License Laws. 

The general counsel of RK.G. Dun & Co. advises as 
follows: “By a recent decision of the Supreme Court of 
the United States, rendered J anuary 18th, 1886, in the 
case of Walling vs. the People of the State of Michigan 
it was decided that a State law imposing a tax on per- 
sons engaged in the business of selling goods in that 
State to be shipped from any other State was unconsti- 
tutional and void, being repugnant to the clause of the 


Constitution which gives to Congress the exclusive 


power of regulating commerce among the States. The 
effect of this decision is to render void all State laws 
imposing a tax in the way of a license for commercial 
travelers, and the laws now in existence in any of the 
States imposing such a tax cannot be enforced,” 





oneness | 


OUR BOOK TABLE. 


—— oo - 
qn amp Farrn: A Study of ppisteas! Truth in re. 
"By, Ghar ‘albot Porter. New York: G. P, Putnam’s 
~ i ts Price $1.50. 


This book, in the language of a personal note from 
the author, “is an attempt to employ mechanical science 
as a means of reaching a solution of the deepest prob- 
lems and as affording a guide to the most important 
truths.” Illustrative of the style of treatment, we quote 
the following ‘sentences from the chapter on “The Un- 
seen:’ “Among the things which are earliest 
taught to the student in any branch of mechanics is, to 
put down on paper imaginary points and lines which 
are called centres and centre lines. These are not seen 
in any construction, but they are the fundamental ele- 
ments of every construction. * * * These points 
and lines are objects of purely mental perception. * 

* * A familiar illustration of this requirement is af- 
forded in the eccentric crank, by which the valves of 
steam-engines are commonly actuated. No eye ever 
sees the center of an eccentric, nor the circular path in 
which this eccentric moves. Both the centre and its 
path are hidden in the solid interior of the shaft. But 
in every diagram of movements derived from au eccen- 
tric, the center and its path are the essential things, the 
only things pertaining to the eccentric itself which need 
to be représented.” From the above illustrations the 
author argues in favor of the existence, laws, and rea- 
sonableness of an unseen spiritual world, carrying the 
analogy to the higher realms of spiritual research. The 
outcome of the author’s. reasoning is favorable to the 
tenets of Universalism so-called. In clearness and 
simplicity of style the volume is most commendable; in 
typography, it is beautiful even to the point of elegance. 


AT on Betts ano Putters. By J. Howard 
PE'B New York: John Wiley & Sons. 1885." Price sh08 


The favorable impression of the author's abilities 
created by the appearance of his “Treatise on Toothed 
Gearing,” some months since, is fully confirmed by this 
work. The same characteristics of exhaustive research; 
practical study and application, and conscientious care in 
expression and illustration are manifest throughout. 
The subject under consideration is one concerning which 
there is much ignorance, even in otherwise intelligent 
quarters, and the appearance of this work is most timely. 
While it is seemingly impossible to write upon this 
branch of mechanics without the use of formulae more 
or less complex, the author has shown a commendable 
desire to eliminate the purely technical as far as possi- 
ble and to bring everything down to the plane of or- 
dinary every-day shop calculation and practice. If it 
is accorded the reception which its intrinsic merits de- 
serve, it will enjoy a large circulation. 


Prmary PHenomenaL Astronomy. By F.H. Bailey, North- 
ville, Wayne County. Mich. 1836. 


The teacher of astronomy will find in this little yol- 


.| ume many useful hints which, if followed out, will lend 


a new charm to the presentation of this most en- 
chanting study. 


—_— 
coal 


THE initial number of the Street Railway Gasette 
(Walden, Monroe & Co.,. publishers, New York and 
Chicago) is before us. It isa neat monthly publication 


of 28 pages and is in every respect worthy of the expe- 
rienced hands that have it in charge. 


— 


Modern Light is the title of a new monthly journal 
published at 70 Kilby street, Boston, Masgs., and devoted . 
to electric lighting, gas and petroleum lighting and 
heating. It has a good field and bids fair to cover it 
creditably. 














Sons of mechanics and of business men (to whose no- 
tice this paragraph will be more likely to come) will find 
in the February St. Nicholas a very suggestive article by 
George J. Manson on “ Electrical Engineering.” 








THE Western Manufacturer (Chicago), in order to fit- 
tingly observe the advent of its 14th anniversary, came 
out ina bran new dress of type of a most neat and 
elegant pattern. 

WE congratulate the Electrical World, New York, 
upon the creditable appearance of its 36-page issue of 
February 6. 


RicHarpD A, SALFIELD, 12 Bible House, New York, 
sends us some airs from the widely popular “ Mikado.’ 


——— 








THE total number of United States patents on all 
classes issued in the year 1885, was 23,330. The total 
number of patents issued on electrical subjects or in 
which electricity is a feature was 1,358. The electrical 





patents issued in 1885 constitute 5.78 per cent. of the 
whole. : 
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THE PROPOSED NEW IRON SCHEDULE. 

oe The Morrison tariff reduction bill, introduced the 

' past week, proposes a reduction in duties amounting to 
"$20,000,000. To effect this, the author of the bill 
‘ slashes into the iron schedule without regard to conse- 

“quences, as the subjoined analysis of the bill will show, 

‘The additions to the Free List number nearly sixty arti- 

‘eles and comprise the following relating to the iron and 
steel interest:. 
























Present Amount 

rate. yielded. 

’ Tron ceceseeee (QQ. & ton.| $309,721 
Sulphur « ore. sulphuret ‘of iron, ete.. .|75¢e. a ton 4.539 
romic ore.............. '5 per cent. P) 

1, slack or culm....... 3Ne. a ton. 14,413 
Coal, nis ETT CRe or. =. The. a ton 357 
« Coke... 20 per cent 120 962 





The lidedions in the iron schedule are also most 








“important. Some of these reductions, as classified by 
the New York Tribune, are as follows: 
oats E2iis Present | Prop%sed 
rate. rate. 
Pig iron, RR ES I, Se SE Oe ee | $6 6.72 $ 5 60 
“Iron railway bars weighing more than 25 
Ths. to the yard, tom............. ...--eerereerees 15 68 12 50 
- Steel railway bars, same weight, ton ...... 17 00 12 50 
Bar iron—rouné iron not less than % of 1 
inch in diameter, Mh............-cccccceceeseeees 00 01 9-10c 
Bar iron—fiat less than 1 inch wide or 
less t of an inch thick; round 
iron less than % of 1 inch and not less 
7-16 =* neh, in jometer aoe 
cure iron Jess than % o inc 
SPRING Ksnass intent Seaanistaoinsdbeasteneesace 1 1-10e le 
Boned} fron not less than 7-16 of 1 inch in 
tt RS aarti tales Oa 12-10c le 
Tron or steel tie rails, flat rails, etc., ton..| 17 92 15 00 











No changes are made in the next paragraph of the schedule 
which include many kinds of boiler plate.and sheet iron, tin 
plate, taggers’ iron, ete., but a proviso is affixed to each prohibit- 

+ ing the collection of a duty amounting to more than 60 per cent. 
_ ad valorem. 

Hoop, or band or scrolliron, or other iron which now pays 
lecent a pound, is reduced to 8-10 of a cent; the additional duty 
in the provisio of the same paragraph is reduced from '-4 to 1-5 of 

. @cent a pound; and a second proviso is added restricting the 
rate to 60 per cent..ad valorem. Iron or steel railway fishplates 
_ are reduced, from 144 tol cent a pound, and boiler tubes from 3 
to 2% cents. The rates on files, blanks, rasps, etc., are not 
changed, but in no case is the rate to exceed 60 percent. The 
_8ame remark is true of the long paragraph ineluding steel ingots, 
cogged ‘ingots, blooms, billets and bars, bands, hoops, etc.; iron 
or steel beams, girders, ete., are reduced from 1% to 1 centa 
- _,pound; steel locomotive and car wheels, etc., from 2% cents to 2 
cents a pound; cogged ingots, blooms oi blanks for car wheels, 
from’2 cents to 1% cents; horseshoe nails and other steel nails 
not otherwise provided for, from 4 to 3 cents a pound; the 4 cents 
a pound additional on iron and steel wire covered with cotton or 
silk is reduced to 3 cents, and a proviso is added that on no iron 
_ orsteel wire, or article made from iron or steel, shall the duty 
exceeed 60 per cent. ad valorem, and after December 31, 1886, no 
such rate of duty shall exceed 50 per cent. ad valorem. 
Iron and steel manufacturers, and iron ore producers 


who have been led to believe that the forthcoming bill 
‘would be moderate in its reductions, wiil view the possi- 
bility of its passage with dismay. The removal of the iron 
-ore duty would inflict a blow to the important iron ore in- 
_ terests in Connecticut, New York, New Jersey, Pennsy!- 
vania, Virginia, Alabama, Michigan, Minnesota, Wis- 
consin and Missouri from which they would never re- 
cover, The same may be said of the manufacturers of 


the establishment of the tinplate industry in this coun- 


steel rails; indeed, if the pernicious clause, which for- 
bids the collection of any duty on iron or steel to 
exceed 50 per cent., shall pass, it will bring distress and 
disaster all along the line. Nor is the bill any less con- 
spicuous for what it proposes to do than for what it re- 
fuses to do. Not a word is inserted for the relief of the 
cotton tie industry; not a finger is lifted to encourage 


try, despite the fact that we paid Great Britain last 
year between $15,000,000 and $20,000,000 for the plates 
of her manufacture which we consumed. Of one thing 
the author of the bill may rest assured: his scheme of 
reduction (or rather annihilation) will be received with 
the utmost enthusiasm—by all enemies of American in- 
dustries the world over. 








THE SOUTH AND THE TARIFF. 

While Representative Morrison is preparing his great 
speech in support of tariff reduction, he might with 
profit cast his eye over a large number of letters from 
Southern manufacturers which appear in the current 
issue of the Baltimore Manufacturers’ Record. It is 
quite possible that, in casting up the probabilities of the 
passage of his bill, he has counted without his host, at 
least so far as the Southern delegation 1s concerned. 
Here are a few expressions of opinion which clearly 
indicate the remarkable change of opinion which has 
taken place in the South since the sirth and develop- 
ment of her iron industry: 


Believing a reduction of the tariff would materially check the 
now rapid development of the “‘ New South,” and that even 
“ threatened legislation” has already proven one of the principal 
causes of the general depression experienced by all interests in 
this country for two or three years past, I most heartily concur 
in your suggestion that a convention of those of the South who 
favor a protective tariff should be promptly held.—|J. R. Adams, 
President Adams Cotton Mills, Montgomery, Ala. 

I am wholly of the opinion that a convention of the friends of 
home industry in the South would be of great benefit to the cause 
of protection in the South if held.—D. F. Huston, General Man- 
ager Crozer Steel and Iron Co., Roanoke, Va. 

Iam most assuredly in favor of a protective policy for our 
Government, and I cannot see how any person who has the inter- 
est of our nation at heart can look upon this subject in any other 
light —[S. B. Lowe, of Lowe & Tucker, Chattanooga, Tenn. 

My own opinion is, the sentiment favoring a protective tariff is 
growing in strength among the Southern people.—John H. Mont- 
gomery, President and Treasurer, Pacolet Manufacturing Co., 
Pacolet, 8. C. 

The danger the Southern manufacturers have most to fear is 
that Congress may alter the present tariff so as to admit coal and 
ore into this country free of duty. ° ad ° Should Con- 
gress place raw materials on the free list it would retard and 
stifle the industrial region of the South for years, or until the 
time would come when there would bea sufficient home or local 
market to consume the output of our furnaces.—[Frank Y. Ander- 
son, Birmingham, Ala. 

** Protection’”’ and “‘ Free Trade’’ have ceased to be party issues 
long since, and every manufacturer in the South feels the need of 
a tariff that will protect his product effectually from successful 
competition from abroad, irrespective of the political party he 
may be identified with—{Wm. Henry Patterson, Secretary and 
Treasurer, Lynchburg (Va.) [ron Co. 

I believe in a protective tariff. I believe that no country should 
import what it can produce itself if it desires to have its people 
happy and industrious, and by that prosperous.—[Charles E. Cof- 
fin, Manufacturer of Muirkirk Charcoal Pig Iron, Muirkirk, 
Prince George’s Co., Md. 

I am opposed to any action at this time in Congress leading to a 
reduction of the tariff. The tariff certainly needs a revision, but 
such a duty cannot be entrusted to Mr. Morrison and his friends. 
—{R. E. Blankenship, Old Dominion Iron & Nail Works, Co., 
Richmond, Va. 


Similar, and even stronger, expressions come from 
such sources as the Tecumseh (Ala.) Iron Co., the Capon 
Iron Works, W. Va., the Swift Manufacturing Co., Col- 
Hillman, Waring & Co., Clifton Forge, Va., 
and others. There is no mistaking the fact that South- 
ern manufacturers are decidedly opposed to the present 
agitation. In this they are heartily joined by all true 
advocates of Protection in the North, West and East. 


umbus Ga., 


Any other opinios , sailing under the banner of Pro- 
tection, is the spurious article. Will Congress heed a 
sentiment so strong, so far-reaching and so far removed 


from narrow sectionalism? 


OUR BESSEMER STEEL PRODUCTION. 

We made more Bessemer steel ingots in 1885 than 
ever before—1,701,757 tons; increase over 1884, 10.4 per 
cent. 

Pennsylvania made 65 per cent. (11,09,034 tons) of all 
the ingots produced in 1885, as against 67 per cent. in 
1884, 

Lllinois ma le 22 per cent. (366,659 tons) of the pro- 
duction of steel ingots in 1884 and also in 1885. 





There were produced in 1885, 21,647 net tons of 


<= 
Clapp-Griffiths ingots. This will be ‘largely increased 
in 1886. 
Our production of Bessemer steel rails since 1885 wag 
less than in any year since 1880. The returns stanq; 
1881, 1,330,302 net tons; 1882, 1,438,155 tons; 1883, 
1,286,554 tons; 1884, 1,116,621 tons; 1885, 1,074,607 
tons. 
Pennsylvania maintains her lead asa producer of 
Bessemer steel rails, standing 68 per cent. in 1884 ag 
sv [joMin 1885. Illinois advances from 26 per cent, 
in 1884 to 29 per cent. in 1885, and all other states 
decreased from 6 per cent. in 1884 to 3 per cent. in 1885, 
Taking rails of all kinds, we produced less in 1885 
than any year since 1878. 
The substitution of steel for iron for miscellaneous 
purp ses is rapidly increasing. In 1882 the proportion 
of Bessemer steel ingots converted into rails was 85 per 
per cent., in 1883, 78 per cent., and in 1885, 63 per cent,, 
yet the make of rails fell off very materially while the 
production of ingots was the largest in our history. _ 
The above conclusions are arawn from the annual 
report of the American Iron and Steel Association. 








Just how far agreements between corporations and 
municipalities are binding is. likely to be tested by an 
appeal to the United States Court by the City of Mar. 
shall, Texas, to restrain’ Mr. Gould’s Texas & Pacific 
railroad from removing its shops and headquarters to 
Dallas. Fifteen years ago the citizens of Marshall do- 
nated $40,000 and a fine tract of land to the immediate 
predecessor of this road, on condition of the shops and 
offices remaining in that city forever. The railroad 
company has, however, seen fit to ignore the agreement, 
and the work of removal has already been virtually ac. 
complished. The courts will decide the equities of the 
case. 








TAKING as a standard of comparison the average 
prices of Scotch pig iron and American cut nails in 
1870, 1871 and 1872, and calling this average 1,000, 
prices from 1880 to 1885 inclusive compare with it as 
follows: 


1880. 1881. 1882. 1883. 1884. 1885, 
Scotch iron............ 709 707 774 695 626 597 
Cut nails..................902 902 =: 11,000 951 927 537 


Taking the average prices of the same articles for 1845 
to 1850, calling this 1,000, and comparing it with the 
past six years, we find the following: 


1881. 1882. 1883. 1884. 1885, 

Scotch iron : 787 861 772 696 664 
Cut nails ...... ....860 860 963, 907 8384 512 
490 337 





Wrought nails......... 433 471 510 500 
These interesting deductions are gathered from two 
tables recently prepared by the Director of the Mint. 








Aw English technical contemporary says: 


A curious argument is advanced that the burglar, so far from 
being a curse, is a blessing to society. It is argued that the fact 
of his existence gives employment to many men as detectives, 
and that artisans and inventors ase constantly employed in de- 
vising means of circumventing him. 

By a like course of reasoning we might argue that the 


incompetent engineer is a blessing to the boiler and en- 
gine manufacturer; that the incendiary is a benefit to 
the builder and contractor; that the rock in mid-ocean 
that the saloon is indis- 
pensable to the glass manufacturer; that railway acci- 
dents are the salvation of the surgical instrument manu- 
facturer, and that epidemics are a Godsend to druggists 
and doctors. Bosh! 


is a boon for the ship-builder; 








THE effects of the great coke strike are daily widen- 
ing. Furnaces are being banked, foundries are each 
day nearing the end of the string on fuel, and iron ore 
sales have dropped off perceptibly. At present writing 
there are few signs of a break-up or back-down. 





ETHICS OF ENGINEERING PRACTICE. 


The annual address of President J. C. Bayles, deliv- 
ered before the American Institute of Mining Engineers, 
at Pittsburgh last Tuesday, like all of the public ad- 
dresses of that versatile gentleman, is characterized by 
great breadth of view and pre-eminent common-sense. 
Taking for his theme “The Ethics of Engineering Prac- 
tice,’ he addresses himself more particularly to the 
young engineer, pointing out with great clearness the 
dangers which beset the latter’s pathway and presenting 
asa remedy a most commendable code of professional 
ethics. From advance proofs we abridge his admirable 
argument as follows: 

’ Laying down as a broad foundation the fact that, 








whatever the accepted standards of business honor, the 
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honor of the professional engineer should be above sus- 
picion, he first takes up the question of commissions 
from manufacturers. Such specious arguments as: “If I 
decline it I lose something, my client gains nothing, and 
the remaining profit to the seller is greater than he ex- 
pected by we amount. IfI accept it I do my client 

no wrong,” and “If it is the custom of manufacturers to 

y commissions, it must be the custom of engineers to 
receive them; and there is no reason why I should be 
supersensitive on a point long since decided by usage,” 
are met by the pertinent questions: Why do manufac- 
turers pay commissions? Is it probable they make it a 

rt of their business policy to give something for noth- 
ing? Isit not certain that they expect an equivalent for 
every dollar thus disbursed, and that in paying the en- 
gineer & commission they are seeking to establish rela- 
tions with him which shall warp his judgment and make 
him their agent? The plain truth about the comimission 
is that the manufacturer or dealer adds it to the selling 
price of his gouds, and the buyer unconsciously pays the 
pribe designed to corrupt his own agent. 

With equal emphasis the speaker characterizes as un- 
professional the framing of specifications calling for 
patented or controlled specialties, when to deceive the 
client bids are invited. 

The relations of engineers to contractors afford a 
theme for nice discrimination, and in laying down the 
principles which should govern in such cases, the speaker 
attacks the subject with true judicial fairness. The en- 
gineer, he holds, should enter upon the discharge of hig 
delicate and responsible duties with a desire to do im- 
partial justice between client and contractor. He should 
not impose unnecessary and unreasonable requirements 
upon the contractor, even if empowerd to do so by the 
let er of the specifications. At the same time, he can- 
not make a mistake in refusing to remain in responsi- 
ble charge of work when, by remaining, he must give 
consent to that which his judgment tells him involves a 
wrong to his client. With equal confidence may it be 
asserted that the engineer who secretly participates in 
the profits of the contractor, whatever the arrangement 
by which such participation is brought about, sacrifices 
his professional standing. 

Contingent fees, he argues, are a delusion and a snare, 
and in making it a rule to refuse them, the young engin- 
eer will be likely to gain more than he loses. 

Reports intended to influence the public upon subjects 
concerning which the engineer knows himself unquali- 
fied to speak with authority, are to be classed with other 
forms of charlatanry. 

Expert evidence in court should be neither invited 
ner shunned. Above all, the conscientious engineer 
should not become a partisan on the side which employs 
him. 

How far an engineer can properly use for his own 
advantage, information gained in the discharge of duties 
of a confidential nature, is a question at once delicate 
and difficult. He cannot help knowing what he has 
learned, and his knowledge is his capital. He must be 
governed in this matter by the considerations which 
influence men of honor in the ordinary relations of life. 

Professional criticism of professional work, which is 
designed merely to advertise the critic, serves no pur- 
pose, and savors of charlatanry or something worse. 

In conclusion, the speaker well says: There are cer- 
tain broad ethical principles which never change. One 
is that a man cannot serve two masters having conflict- 
ing interests and be faithful to each. Another is that, 
however skillfully one may juggle words to conceal 
meanings.or responsibility, if the inteni to deceive is 
there, he lies. Professional ethics are no different from 
the ethics of the decalogue; they are specific applica- 
tions of the rules of conduct which have governed en- 
lightened and honorable men in all ages and in all walks 
of life. I know that in this busy world, men of affairs 
do not always stop to weigh motives, and that confident 
assurance often commands respect, while modest merit 
is distrusted. But I do not know that a man can sell 
his honor for a price and retain thereafter the right to 
stand erect in the presence of his fellows. I do ‘not 
know that any engineer can make for himself a credit- 
able and satisfactory career of whom it cannot be said 
that, whatever his mistakes or successes, his failures or 
triumphs, he has held his. professional honor above 
suspicion. 


* 
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THE success of an American bridge company in se- 
curing the contract for the erection of a bridge 3,000 
feet long, in Sydney, Australia, in the face of a strong 
English eompetition and English prejudice, is a fair 
example of the ability of America to compete with 


FIBROUS IRON FROM CINDER PIG. 


DEPHOSPHORISATION IN THE PUDDLING 
FURNACE. 


The Beasley Process and its Commercial Value, as 
Shown by its Working. 
While steel has made heavy inroads on puddled iron, 
the fact remains that wrought iron must still be used for 
many purposes. Various forms of mechanical puddlers 
have been devised, but none have proved sufficiently 
successful to come into general use. From time to time, 
processes, nostrums and physics have been patented, and 
heralded as of unfailing efficacy, but one by one they 
have heen consigned to the cemetery of buried hopes, 
Mill managers look with proper suspicion upon all new 
methods for removing impurities from iron in puddling 
by means of chemicals, no matter how employed, but it 
is possible that among much chaff a grain of wheat may 
be found. Considerable attention has been given of 
late to the Beasley process, and a paper read by Mr. 
Philip 8. Justice, before the Society of Engineers, as 
reported in the London Iron Trade Exchange of Decem- 
ber 19, 1885, gives so clearly the results reached and 
méthods employed, as to warrant an extended notice. 
First as to results: 
An entire plant has run with the process, during a 
period of two years, making about 20,000 tons of bars, 
rods, etc., of uniformly excellent quality. The grade 
of iron used was cinder pig containing a high percent- 
age of phosphorus. Lloyd’s Proving House gave for 
iron made from cinder pig, containing 3.66 phosphorus: 





Ultimate stress per square inch... 
Reduction Of area........0.....0sereeee0 
] longation dinicp debs ihbhcen ca wanaunth bendlecna 
Fibre (appearance at fracture).......0......csecssees 








A mixture of same cinder pig, with a pulls propor- 
tion of a better quality, gave: 





I EE vs cacciesnnnininiientintindedivieibatateee 26 tons. 
Reduction of area.. 48 per cent. 
PN oe is sree cc cendiobaavgn os Rbestbpusdeeucsveb ceded 20 per cent. 


These results were uniformly reached in repeated 
testings of this highly fibrous iron. 

As to the process itself: 

The dephosphorisation is accomplished by the use of 
hydrochloric acid, lime and salt. There is no novelty 
in the mere use of these materials, but by a new com- 
bination of them, Mr. Beasley has obtained results not 
previously reached. It must be premised that in Eng- 
land calcined tap cinder is largely used in lining pud- 
dling furnaces and for fix. After the lumps of ore or 
calcined cinder are placéd around the inside edges or 
walls of the puddling furnace, Mr. Beasley plasters 
them with a mixture prepared as follows: taking 
ground calcined tap cinder, purple ore, or any rich 
iron ore, he saturates it with about 5 per cent, by weight 
of hydrochloric acid diluted with warm water. 

This mixture is left to stand from three to four days, 
during which period it is turned over several times, 
and to it is then added from 25 to 30 per cent. of 
ground lime (according to the amount of phosphorus in 
the iron) with about 5 percent. of salt. It is then 
moistened with water to the consistency of a thick paste 
and 1s ready for immediate use, in plastering over the 
lumps of ore or cinder already in place. Over this, he 
then spreads a few shovelsful of a dry mixture, composed 
of one-third ground ore and two-thirds of ground squeez- 
er or hammer slag saturated with 6 per cent. of hydro- 
chloric acid diluted with the same weight of water. 

This mixture must stand before using for about three 
days, so that the acid thoroughly saturates it, and to 
secure a uniform action of the acid on the mixwre, it 
must be turned over two or three times. It is allowed 
to become comparatively dry, and about 20 per cent. of 
lime and 24 per cent. of salt are added, and in this con- 
dition it is applied over the plastered lumps spoken of 
above. 

The slag or cinder on the furnace bottom in which 
the molten pig is worked, is also saturated with hydro- 
chloric acid for about ten days, but neither salt nor lime 
is added to this. 

This forms the bath in which the molten iron is _work- 
ed and finally balled up. When the pig iron is charged 
with a proper heat, the melting usually occurs in about 
30 minutes, when it is well stirred by the puddler, who, 
finding his cinder beginning to thicken, adds from six to 
ten tbs. of the rust of iron borings, turnings, etc., reduced 
to a powder by saturation with hydrochloric acid and 
exposed to the atmosphere for about a fortnight. As 
this rust causes a violent ebullition in the molten ma- 
terial, it is usually charged through the stirring hole in 
the door of the furnace. After this comes the customary 





foreign industries.—[ Engineering Era, 


usually in from 70 to 75 minutes from time of charging” 
the pig. 
Now as to the reasoning and experiments causing ~ ws it 
tion of above combination. 

Mr. Beasley knevy .that phosphorus oxidised and ig- 
nited at a very low temperature when exposed to the 
atmosphere; also that in the presence of chlorine it ig- 
nited at a.still lower temperature; and that its affinity 
for this gas would be the means of withdrawing it from 
the iron, if it were -practicable to obtain.and apply suf- 
ficient chlorine -at the right moment, and at a price 
which, for the quantity required, would render such a 
method economically available» This let him to reason 
upon the practicability of. a ‘thorough sdturation with 
hydrochloric acid, of the lining or fettling of hisfur- 
nace as well as the slag in which the molten pig was to 
be worked. By these. means he hoped to wet free a 
sufficient amount of chlotine when the saturated mix- 
ture was attacked by the heat of the furnace, and thus 
to draw at least a portion of the phosphorus from the 
iron, which, conibining with the chlorine, would form, 
in his opinion, a chloride of phosphorus, and that this, 
burning freely, would increase the temperature, and 
thus not only save coal, but also shorten the heats of 
the puddier. .He found that a very great increase of 
lime, if added in proper proportions, could be used in 


<conette* 


saturated acid mixture with which he lined or fettled his ** 
furnace until after the hydréchloric acid had properly — 
acted upon the fettling itself. He soon found that the 
hydrochloric-acid must be allowed to act on the ground 
tap cinder or the purple ore (whick. he used as fettling) 
for several.days, and that to get and uniform action 
throughout, this fettling material must be ground or pul- 
verized. Ifthe lime were applied at the same.time as 
the acid, a chloride of lime wonld bé formed, and the 
value of the lime as a basic ingredient would be largely 
lost, whilst after several days’ saturation, the violent 
action of the acid was neutralized by its absorption in 
the fettling material, and ground lime could then be 
applied with advantage. Thus he was led to use in- 
creasing quanticies of lime, until he at last succeeded in 
using 30 per cent. of this- material without injuring the 
furnace sides or making the iron in the least degree red 
short. He also found that when the iron haa begun to 
melt, and after the puddler haa thoroughly-stirred ‘it, so * -. 
that the cinder began to thicken, the addition of a few 
pounds of oxideof iron in the condition of rust would © 
cause a violent ebullition, and by saturating this rust 
with hydrochloric acid that a much more thorough puri- 
fication of the iron took place than when this was omit- 
ted. Iron treated in this. way, and containing 4°31 per 
cent. of phosphorns, gave metal as fine in fibre and as 
tough in quality as best marked bars. 

As to cost and commercial results. 

(This is, of course, from an English standpoint). . Im 
ordinarily good puddling there is a loss, perhaps, of | 
per cent. in the weight of bar, as compared with the 
weight of pig charged: 

In the Beasley progéss, there is no logs, but on the © 
contrary a gain of from 3 to 5 per cent,, is peoallny , 
obtained. 

The cost of acid, grinding, lime, ete., does not exeeed 
1s. per ton of iron produced. The estimated gain by 
this process is from 2s. 6d. to 5s. per ton, in addition to 
a higher price obtained for the product by reason of its 
excellence. 

It is hard to determine the measure of value of this 
process to the American millman. Where the pig iron is 
good, and fix ores of high grade can be obtained’ata — 
reasonably fair price, it may not prove attractive; but . 
there are a good many localities, where the iron is ‘not 
strictly first class, and good fix ores are remote and expen- 
sive, where such a process may prove of very great 
value. There arecertainly a good many points, where a 
high phosphorus pig may. be made at very low cost, if 
it were not worthless for existing methods of puddling. 

The process itself is simple enough; any intelligent 
man can superintend the making of the mixture, and 
this comes to the puddler’s hand just as his fix comes at; 
present, and the application is practically the same, «) + * 

If low grade pig iron and tap cinder for fix ean 
be made to give a strong, fibrous bar, the balunce sheet 
of some American mills may be made to present a more 


pleasing appearance to the owners thereof. 
rircentaana te ae datas 


Tue January report of Fayette Brown, receiver of 
Brown, Bonnell & Co., was filed in the United States 
Circuit Court at Cleveland, February 18. On January f 





. 


1 he held a balance of $9,582.51, which was swelled by 
the month’s receipts of $92,040.27 to $101,622.78. The 
disbursements were: $93,449.81, and the balance atthe * 





rabbling by the puddler, and the balls are withdrawn 


close df the month $8,172.97. 


7 


© 
























































































05. Dee 
safety as a basic addition, if it was not mingled with the «=. -' 
aw 
































138 


TRON TRADE REVIEW. 











CTT LAS. | COO 


For Soft Coal 





Ts in every particular a cooking stove of the first-class. The proportions, size, style and finish 
are second to none. It is constructed with our Patent Oven Flues, which are far superior to the 
old return flue in general use. The Reservoir is of Nickeled Copper. with deep stamped pit,and is 
effectually heated without an extra damper. Side Shelves for the top can be put on when required. 
A cast Pan attached to a swing bracket under the hearth, provides a neat receptacle for the stove 
eovers when removed from the top of the stove. 











The above print will illustrate the peculiar flue in our Climax Cook Stoves. This plan insures 
the even distribution of the heat to all parts of the oven. No other stove or range has this flue. 


Taplin, Rice & Co. MANUFACTURERS, AKRON, 0. 


‘‘American Roller Skate’’ 
The most Complete and Reliable Skate 


YET MADE. 
Light, Handsome and Durable. 
With Double Rubber Cushions, 


ng Sie NOT CRUSH nor wear out 
one season of constant use. 


Our Adjustable Toe Clamp 


for Rink Skates, is a great success. 
Ameriean Roller Ne he Co., 
{@end for Gireular.) MUNCIE, IND. 


Hardware dealers should send 
Paci for our Adjustable Back Walls for’ Cook Stoves. 13 


York Manufacturing Co.’s 
Roller Skates. 


Two New Styles just out. 


They are the most complete Skates offered 


The Dandy ae 


Is the Lightest, Strongest, and Easiest running Skate in the market. 
is made of fine Spring Steel, nicke! plated, half 
clamped. simple in design, easy running. strong and 
d 2. nd for Circalar and Price Lists, with special discount to Dealers, Rinks and Clubs. 


York Manf’e Co., Limited, 
PORTSMOUTH, OHIO. 
THE J. &. EVANS 


Anti-Friction Skate 


Perfected on the Ball-Bearing Principle 
in general use by Experts and Fancy Skaters 


who pronounce it the Best, Easiest Running and Cleanest 
Skate mad. Itis perfect in Adjustability to suit Beginner or 
Expert, and 


IS SELF LUBRICATING 


Evans Skate Co.,, 


MANUFACTURERS. 
177 W. 4th Street, 
Cincinnati, Ohio. 
Agents for the Leatheroid Roller, the easiest running, finest finished, and MOST§DURABLE 
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Condit, E“uller & Go, 


CLEVELAND, O. 


MERCHANT IRON, 


NAILS, BOILER PtATE, TUBES, &c., &c. 


SOLE AGENTS FOR THE CELEBRATED 


“EMMA” PIC IRON. 70 


Installment Bonds, 
AND WHAT THEY ARE. 


They vrotect against adversity in business. 

They are a protection for Life Insurance Policies. 

They are an investment and a protection combined. 

They are better than U. 8. Governments, and equally as secure. 

They protect dependent ones against the contingency of death. 

They are a safe, sure and desirable investment, and within the reach of all. 

They guarantee that a certain amount of money with interest, will be accumulated in a specified ° 
time. 

The amount that life insurance would cost should be credited as a profit on the Bond, as it takes 
the place of such insurance. 
The Installments paid are like deposits in a savings bank, and are returned to the bondholder 
at his option. 
The Bond matures at a s: ecified time. or at previous death, for its FACE VALUE, and guarantees 
a definite sum in cash any year after the first. 
The Installments paid on the Bond can be used in business by hypothecating it. This is a great 
advantage to those who may, at any time, need all the money they can command or raise. 
The Company, should the purchaser be unable to pay the Installments coming due, will advance 
the amount desired and continue the Bond in force. 
The 800,000 policies representing over two billions of dollars of lapsed or surrendered insurance 
between 1870 and 1880, would have been saved by these Bonds. 


_ The Bond is not hampered by any conditions or restrictions, and its cash value cannot be im- 
paired or jeopardized. 


The Bond affords the very best security, and is negotiable the same as any other bond or stock. 
Unper tuts Bonp you “* Pay as You a0, Stop WITHOUT LOSS, STOP WITH PROFIT, OR CONTINUE 


: Olmsted Bros., 


FOR SALE BY 
86 SUPERIOR STREE?P CLEVELAND, 0. 


W. C. Atkin, Speciai Agt. 


THE BUCKEYE AUTOMATIC ENCINE 


Highest Economy. Best Regulation. Superior Construction. 
These engines are constructed for 
heavy and continuous duty, at medium 
or high rotary speeds. 
Illustrated Catalogue sent free. 
=, (dress Buckeye Engine Co., 
SAL#M, OnTO, 
2s —— CEORCE A. BARNARD, Eastern Sales 
2 Ea ———— ’ 
“= —_.. Agent, 70 Astor House, N. Y. 


D. L. DAVIS, Chicago Sales Agent, 34 S. Canal-st., Chicago, Ill. 4 
















And Boilers. 


In Sizes from 4 to 60 H.P. 
These engines cannot be surpassed for 
Simplicity of Construction 
Nor Perfection of Workmanship. 


The smaller sizes are especialiy designed forrunning . 
light hinery, such as Printing Presses, Cheese Fac- 
tories, Wood Sawing Machines, Meat Choppers, &c. 


Norwalk Machine Works, 
Cy Norwalk, O. 


The McCoy Manufacturing Co. 











Manufacturers of NicCoy’s Patent Clips, and 
Wagon, Farm and Street Car Double Trees and Neck 


Yokes. Also, Combined Triple and Double Tree. 
Write for Circular and Price List. Mention this paper. [1] INDIANAPOLIS, IND. 


J. STEVENS & CO. 


P. O. BOX as. 
Chicopee Falls, - 


MANUFACTURERS OF 


Spring Caliper and Dividers, 
FINE MACHINIST TOOLS SSS 
= =AND FIRE ARMS. 

Our SHOOTING GALLERY RIFLE 


Is THE FAVORITE EVERYWHERE. 





Mlass., 










Spring 
Divider 
WITH 

Patent 

Washer, 

















Skate Roll ever made. 








SEND FOR ILLUSTBATED CATALOGUE. 


















ing . 
ac- 


2 ley 


jog 


or, 


~ ies 








IRON TRADE REVIEW. 





139 




















(ha 








IRON AND STEEL WORKS. 





Blast Furnaces. 

it,» THE work of remodeling the old stack of the 
Cleveland Rolling Mill Co. is progressing favorably. 

yy GRACE Furnace, Marquette, Mich., will be put in 
haeat ear next season, the necessary repairs to begin 
in April. 

4% WiTH two exceptions, all the blast furnaces 
through the Hocking valley are running, though mostly 
on noel, but few having any supply of coke. 


, Ow1ne to the scarcity of coke, two more furnaces 
in “he Mahoning Valley have banked, the Falcon, of 
Brown, Bonnell & Co., and the Mary, at | owell. This 
leaves only the Girard, the Brier Hill, the Himrod, the 
Valley mill, and the Struthers furnaces in blast. 


«*» Two of the blast furnaces at the Union Steel 
Company’ s plant are in operation. The remaining two 
will be blown in as soon as improvements in them now 
in progress are completed. The company is now pro- 
ducing 200 tons of pig iron daily. One of their furnaces, 
rated at 100 tons capacity, has recently turned out 115 
tons in 24 hours.—[Chicago Industrial World. 


a*s HE Mary furnace, at Lowell, banked last 
Wednesday night for the immediate purpose of adding 
some new machinery. A battery of fivenew 50-inch 
boilers from the shops of W. B. Pollock & Co. will_be 
addel. A new blowing engine from the Hamilton 
works will be placed in position. This engine, it is 
estimated, will increase the output of the furnace 40 
tons a day.—[ Youngstown (O.) Telegram. 


*, We have received from the Millerton (N. Y.) 
Iron Co. an account of the successful start of their new 
model charcoal furnace at Irendale, which event took 
place February 9. The plant, though substantial, is not 
extravigant, and Mr. John Birkinbine, of Philadelphia, 
who as engineer furnished plans for the plant, stated 
that for its capacity and equipment it was the cheapest 
blast furnace he knew of. He also stated that there is 
no charcoal furnace so complete in equipment in New 
England, New York or Pennsylvania. Having person- 
aly inspected this plant we are prepared to endorse the 
above statement. 

Rolling Mills, Nail Mulls, etc. 
«*» THE New Jersey Steel and Iron Co., of Trenton, 
is rolling 20-inch I beams. 


»*, THE Bethlehem (Pa.) Iron Co. is shipping 2,000 
tons of steel rails to the Union Pacific Railroad Co. 


«", THE Fort Pitt iron and steel works puddle mill, 
Pittsburgh, started up February 2, after being idle six 
weeks. 

«"» THE Belmont Nail Co., Wheeling, W. Va, will 
commence the manufacture of wire nails in the near 
future. 


*, Tue rolling mill at Columbia, Pa., which was 
for atime known as the Shawnee Rolling Mill, was 
rebuilt and improved in 1885 by the Columbia Rolling 
Mill Co., of which John Q. Denny is President and 
J. W. Steacy is Treasurer. The mill is now running 
full on grooved skelp and tube iron.—[ Bulletin. 


»*, THE aggregate production of finished iron in this 
vicinity per day is about 700 tons. This is taken as an 
average, and the following mills, with their product in- 
cluded: Brown, Bonnell & Co., 265 tons, Valley mill, 
135 tons; Cartwright, McCurdy & Co., 129 tons; Andrews 
Bros, & Co., 100 tons, the Youngstown and Trumbull 


Iron Company, 40 tons each.—[Youngstown (O.) Tele- 
gram. 


Machine Shops. 
*, Apams & Price, Nashville, Tena., have begun 
the manufacture of shafting, pulleys and hangers in 
addition to the building of locomotives. 


»"» WM. Frecn has just completed two improved 
wood-working machines for a party in Ft. Dodge, Iowa, 
and a new pattern turret lathe for the Illinois Watch 
Tool Co., Aurora, Illinois. He has also built recently a 
No. 2 turret lathe for Charles H. Besly’s factory, city.— 
[Industrial World, Chicago. 

Foundries. 

*, THE annual report of the Kingston (Mass.) Co- 
Operative Foundry Co. shows assets to the amount of 
wen 

» THe Excelsior Foundry and Plating Co., St. 
ihe made an assignment recently to E. Wilkerson, 








placing their assets at $7,829.96, and liabilities at 


$6,334.98. 
CHANCES FOR CONTRACTS. 





New Enterprises, Extensions, etc. 
*, THE machine shops of the Kansas City, Wyan- 
dotte & Northern Railroad are to be located at Seneca, 
Kansas. 


«#"» PRoJEcTED foundries: C, M, Wheatley, Americus, 
Ga., iron and brass; Reading (Pa.) Stove Works, Orr, 
Painter & Co.; $400,000 capital. 


*, Tue Berlin [ron Bridge Co. -has increased its 
capital from $100,000 to $200,000, and voted to establish 
a branch at Binghampton, N. Y. 


*, Tv is reported here that Joseph Beales, of the 
West Pennsylvania Steel Works, has purchased the ma- 
chinery of a sheet mill in Boston, Mass., and is about to 
bring it to Leechburg, Pa. 


«"» THE Berwind-White Coal Mining Co., Philadel- 
phia, capital stock $2,000,000 was chartered last week to 
mine coal in Clearfield, Center, Blair, Cambria and Jef- 
ferson counties, Pa. The company will have control of 
17 collieries. 


«"« PRoJECTED hardware and agricultural implement 
companies: Berry Harvester Co., Chester, Pa., $40,000 
capital, by Wm. 8, Blakly and others; Nichol Hardware 
Co., Independence, Mo., $25,000 capital, by G. M 
Nichol and others. 


x", Extensions: Grace Furnace, Marquette, Mich., 
is to be remodeled.—Joseph Bancroft & Son, Wilming- 
ton, Del., will enlarge their machine shop.—York (Pa.) 
Rolling Mill will enlarge.—Ivens & Son Machinery Co., 
New Orleans, will increase their foundry facilities. 


y*, PROJECTED heater companies; Standard Heater 
Co., Chicago, $200,000 capital, by John Dunn and others; 
Stevens Furnace Co., Boston, Mass., $25,000 capitai, by 
C. H. North and others; Utica (N. Y.) Scientific Heater 
Co., $50,000 capital, by A. L. Goodmore and others. 

*, PROJECTED iron and steel companies: Columbia 
(Pa.) Iron Co., capital stock $50,000, has been incorpor- 
ated by Geo. Crane (treasurer) and others.—A new nail 
mill will be started at Moundsville, W. Va.—Four co- 
operative mills are plojected in Pennsylvania and Ohio. 
—Taylor & Co. are the parties who have purchased 
ground in. Miflin Township (McKeesport, Pa.) for the 
erection of a steel sheet mill, to employ 400 men.—Chi- 
cago capitalists will erect a bolt and nut factory at Mans- 
field, Pa.—The Tubal Cain Steam Forge and Manufactur- 
ing Co., Chicago, has been incorporated; capital stock, 
$150,000; incorporators, Frederick J. Smith, John 
Mowat, John Bonner, and J. W. Ackermann. 

Fires in Iron Works. 

*, THE contents of No. 19 Lake street, Chicago, 
were badly damaged by fire Feb. 10. The occupants of 
the building were the American Screw Works, which 
were located on the first and second floors, and the stove 
works of Perry Bros., on the third and fourth floors and 
in the basement. The loss on stock is estimated at $50,- 
000. The loss on the building, which is >wued by the 
C. H. McCormick estate, is about $10,000. The insur- 
ance is ample. 


GENERAL IRON TRADE NOTES. 





Cleveland. 
«*» WARNER & SwasEy report business rushing and 
are increasing their force. 


«", THE Brightman Stoker Co., Geo. B. H erenden, 
President, has been organized under the general incor- 
poration laws of Ohio, for the manufacture of the 
Brightman Patent Mechanical Stoker and Smoke pre- 
venting Furnace for steam boilers, and contractors for 
the supply and erection of all kinds of steam machinery. 


*, Mr. T. D. GranaM, an old nailer from Wheeling 
W. Va., has leased the premises at 2770 Broadway, and 
in about two weeks will commence the manufacture of 
small iron nails, such as finishing, casing and barrel 
nails. Mr. Graham says that he will make a specialty 
of small, fine nails. He has put in several of the latest 
improved Gould self-feeding machines, and has been to 
considerable expense in fixing up his plant. 

Ohio. 

*, THe Damascus Bronze Co., Pittsburgh, is busy 
on an order of 24,000 pounds of brass work for the Pittg. 
burgh & Lake Erie Railroad. y 


*, Tue Massillon Bridge Co., Massillon, has been 
awarded the contract for two highway bridges across 
the river at Grand Rapids, Mich. 


«"» THE Morse Bridge Works, at Haselton, are run- 





ning full. The firm has recently booked a large order 


there two viaducts, 1,500 feet long. About April first 
this firm will have the large bridgeat Minneapolis com- 
pleted.—[ Youngstown Telegram. 

«*» CONTRACTS have been signed for the manufacture 
at Haselton, for 15 years, of an iron fence, large quan- 
tities of which are used in fencing the Panama canal. 


*, Tux Canton Stoneware Co. have let the contract 
for erecting their buildings to Miller & Geisweit and 
work will be commenced immiediately, it being expected 
to have the buildings completed within 30 days. The 
main building will be 100x50 feet and two stories in 
height. An additional building 30x50 feet will be 
erected for engine and clay parposes. Two kilns will 
be erected just as soon as the buildings are erected. 
The capacity will be 1,600 gallon of ware per week. 

*, Tue Akron Knife Works are now running 10 
hours per day, an extrahour. This is due not from any 
inerease of work over last year, but owing to late orders 
received, The Buckeye Mower and Reaper Works have 
also added half an hour to their running time per day, 
this being their busiest season. The shops are running 
their full capacity.—[Akron Beacon. 

«"» THE Dayton Malleable Iron Co. write us: “We 
have to say that although we commenced our Spring 
work a month earlier last Fall than usual, we were 
never so crowded with orders as we are now. We are 


*| working 75 men 10 to 12 hours aday, each man run- 


ning two and three jobs. We think business never was 
better in quantity, but prices are very low.” 
In General. 

» THE Reading (Pa.) Iron Works are building a 
large amount of cotton machinery for the South. 
«*, THE Waterbury (Conn.) Farrel Foundry and Ma- 
chine Co, have an order for a complete set of machinery 
for the first cartridge factory ever established in Canada, 

*, THE Smith, Beggs & Rankin Machine Co., St. 
Louis, has been awarded a contract by the new Sheri- 
dan Mining Co., of New Mexico, for one 150 horse- 
power Corliss engine, boilers, a 15-stamp mill (1,000- 
pound stamps), six amalgamating pans, three settlers, a 
Blake crusher, etc. 

«*, THE only anvils made in the United States are 
made at Trenton, N. J., by Fisher & Norris, who algo 
make the well-known “Fisher” railroad joints. The 
Boston & Providence and Fitchburg roads are laid 
throughout with joints from this factory. Business is 
reported fair; about 40 hands are now regularly em- 
ployed. 





——- 


LIST OF PATENTS 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 
Reported expressly for this paper by Chas. J. Gooch 
Solicitor of Patents, Washington, D. C. 
BEARING DATE FEBRUARY 3, 1886. 


Friction clutch. W. ’- Brett, Decatur, Ill. 
ter for Gunns, 4 A. ¥V. Romada, Milwaukee, Wis. 
Time-lock. A. 0. Behel, Rockford. I 
oose pulley, G. - Eames, ( ‘Cinelanati 0. 


at and coat rack, H. F. ¢ s Colamanas, 0. 
pe wre’ F Hayden’ < 
Device for making nuts. W. H fae. ‘Buffalo, N 


adieating and melting furnace, T. J. & O. id ‘Schwab. Bred- 
Bortne tool, J. Biponiend. Ly —_ 
re concen A Frank, Pinal. 


Arizo’ 
Matte- M.W. ao and F. Keiper, 
Denver 


Sushcholder. J. Ht. Whitlock, Bremond, Tex. 
Machine for nalishing the interior ef metal tubes 8. W. 


yy cae S. E. Brown. Cleveland. 0. 
Mining machine. G. D. Whitcomb. Chicago, IIL. 
fi u. EK. Moreau. font ranciees. Cal ; 


or antidian furnaces, 


-drill, E. See 
Buckle, B.S. Wash. St. Louis, Mo. 
Machine for Shawlan inet! bars, L. .* York, Pertsmouth. 0. 


ee of Renting reducing ores ss electricity, C. 8. Brad- 
. Yonkers, and a ker, New York 
Fempe ne, J. F. Webster, p aR f 0. 


Kop tens cuter: A.M. Benson. Cleveland, U. 
Combination lock, A, J. Cathoun, Socorro, New Mexico. 
Ore separator, A. C. Campbell, } ashville. Tenn. 


BEARING DATE FEBRUARY 10, 1385. 
Caster for "Bissell Pi C. Biersach, ae waukee, Wis. 


Furnace, Pittsburgh. P 

ayes. Brookive machine, Fuller, New York, and J. J. 
Hayes, b N. 

intng drill, PW. ht. Jenkins, Irwin, Colo. 

Lathe attachment, W. Middleditch, t, Mich. 
, Coavertan, Win. M. Murdock, Gilwern, ity of Brecon, Bng- 
an 

D i , 8. H. Nott, Holland, M. o 

fa 

bi umping car, 

. emmy of F peng auupnetio 2 oxide of iron ores, D. 
Molders” "facing, J J. J. Riddle. Madisonville, Ohio. 


Pulverizer, G. 
wee of utilizing old wheel lowe, Clifton B. Beach, Cleve+ 
‘Apparatus for + ei steel tires ee ee C. B. 





from Omaha, Neb. ‘They have the contract to build 


, Cleveland, + 
Ped fecha 4. ee ° 4 Sas Denver, Colo. 
F t for rock drill J, ei en, N. J. 
Adju fling block, Fide, Springfield, iil. 
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IRON TRADE REVIEW. 




















etc line ot trade, for taiing "ame a Patents. TRON, COAL AND ORE. IRON, COAL AND ORE. 
spies, or can have elrouiars addressed H. T. FISHER, Sami. L. Mather 2a wr 
so Wa DAXACARTER, La Pe ere and Counselor. H. E. COLLINS & CO., rest. & Treas + Mogae,” 
r eve 0. te Examiner U. 8. Patent Office. Eight i 
Wanted. | Sitson Batears ining Corns. “ihe beet tree! RES AND METALS, Cleveland [ron Mining C0, 
pene by a man of twenty years’ ex- 04 is Deper “fiding. CLEVELAND 0. ealers in Iron Ores 


insthe iron heisinate~-Sv9_yosts 
0ok-kee and og on at [ron Works, 
oo ey ate in the iderable —— ine 
‘ihe Foy rience in 

g orders th Foundry and 


apy — 
Referen 
. srone, * pia 


ob} Na weil 
A Go5B BUINESS MAN with $5,000 capi- 


a new 
enterprise, in iro 


dress 3 ‘a ane Fess Lron Trade hevibe, 


anted—Position. 


8 eunitintantahs or FOREMAN in 
a machine shop, by a first class machinist. 
give the best of references as to ability and 


Address. 
a J. W.,' 4, cure Western Machinist. 
, . Wanted. 
A PRACTICAL MACHINIST and Engineer 





Ad- 
“Mitt 





who re nunrber of ‘years’ experience as 
esman on.the road, wishes to.correspond 

a reliable le part with a view to travel or take 
Revers, Reference Al. A 

Mt Nad . U. Box 255, Alliance, U. 


Wanted. 


N old established firm, factors of Oils, Col- 
ours, and. other articles used by Engineers, 
Builders, with every facility for conductin 
a = taeee business, are desirous of obtaining good 
Foreign Agencies; superior references. “KR 
care of Brown. Gould & Co., . New Oaford i. - 
| trendy England. 


For Sale. 





ACTORY.—Nearly new.—On two Railroads - 


acre of buildings; cost $33,000; take $23,000 


oot aon es re engines, boilers, —— 
t capital in some good man 
$ho-s will Dut BP CONNELL, Cleveland, 0: 


For Saie—Cheap. 
PSE fc following new BOLT CUTTERS, the 


ee ea So 


One. 0.1 
One 4:0. 3,:duts fro to 1% inch. 
One double machine, cuts bs frome 2s 56 to % - 
inch. 
ith Dies, Countershaft and eve in; 
plete. Addréet, LAK bs SHORE | ae 
2tAv Cleveland, UO 


For sate—Truck. 
A MEAVY. PLATFORM TRUCK of two tons 





a: 





ty; as new. Cost $3uu.00. For 
sale Toes ga STRKRAN it AN BROS, 
2t30 105 Prospect Street, Cleveland, O 


For Sale Cheap. 
NEW ‘PONY PLANER,’ planes from 4" 
to 6’ #hick and: .2v’’ wide. trong and 
Fo ata machine: addrexs for further particu- 
lars, X X, care brow Trade iieview, Cleveland, 
Ohio. " Pees | S2tt . 


For Sale. 


ryHE MOXAHALA FURNACE Puente 
situated at Moxahala, Perry Cs. on the 
line of the Toledo ‘and Uhio Cent BR, con- 
sisting of the ENTIRE FUKN ACE C PLAN noare 
the most oo letg in Southern Ohio, and in good 
t sixty acres of MIN EKXAL 
ND underiaid with the finest vein of THON 
bRE to be found in Vhio, Leing from s1x to ten 
= wa Bg thickness» and almést.inexbgustible in 


Will be Sold at a Great Bargain. 
For further particnlars address i 
S. Churchill, COLUMBUS,,®, 
Or W. ©. LAMERT, BUCYRUS;0. 





02 10t 





CHARCOAL FURNACE =: 


oerbatibr A shai? 
FOR SALE. 
te de. eee - 
TWO STACKS. Situated at N icollet, Wiscon- 
sin. For particulars apply to 


ROGERS &CO,, A 
90 Dearborn Street, 
2s ’ CHICAGO, ILL. 


For Rent, Building with Power. 





The four lower stories of the the,6-story BUILD- | J 


ING fronting on the VI UCT. midway be- 
tween the Draw bridge and pete end of ‘the 
AA right hund side. qping w west. 
BUILDING contains  75-H Power 
BOILER and 60-H P. ENGINK, ad the three 
upper floors contain 3,800 square feet each; lower 
floor. and one-story: building ing, 
square feet. It contains KLEVAT. RS, STEAM 
eating, WATEK supply trom ‘both RIVEK 
and Clty ‘Vaterworks, andi W ER conneétions: 
Water Closets on each fidor; Line SUAFTING, 
and allthe necessary equipments for manvfac- 
be. suber large or small scale. 


me farting rs rs app on premises, or-address | 


ORK, 42 South Water Bt., 
_25tf , Cleve 0. 

‘Barrel, Keg, 
Hogshear 


and Stave 





Machinery. 
E.& B. HOLMES 
Buffalo, N. Y. 





Chamfering, Howelling 
and Crozing. 


This |. 


Portions ean: 
let to desirable tenants at profitable }: 








CLEVELAND BUSINESS DIRECTORY. 


34 Lewis Block, 
PITTSBURGH, PA. 


from their own mines moor Marquette, Lake 


Supe: 
Rooms 4 & 5 Mereantile “Bank Building, 
80 CLEVELAND. oO. 





Bolt and Nut Works. 


rT HE HOTCHKISS & UPSON 00. Manuf’ 
Machine, Plow & Elevator Bolts, Conoh 


Screws 








Boiler Makers. 


lished 1857.) 
S Boilers, Tanks, a, etc. 644 Broadway. 


Bridge and Boiler Builders. 
UCKEYE 
B wo sme, As AND DB a LER 














Arch an 
and i Gane aks and We 








Spree &e. 


HIO ped, & SUPPLY CO, All kinds 
Belting and Rubber Supplies. 8 So.Water St 


ARKIN & BOSWORTH, Agents for Shultz 
PAs iat poring oie Bouth Water pene 


Coal, fron and Ore. 

















A SRREWS. HITCHCOCK & 00. ; Briar Hil weet 


d Pig Iron. 101 St. Clair St. 


Bre FR & CUO., —COAL.— 
reade Building, Cleveland, 0. 5§ 





A, PLUEMER & CoO., 


PIG TRON. 


COR. FOURTH AND RACE STREETS, 
Cincinnati, Ohio. 
Chicago Office—No, 107 Dearborn Street, 


A om 11. 
GEORGE K, HOSFORD, Manager. 30 


BUSINESS. DIRECTORY. 


Akron, O, 











“A. KRON TRON ¢ ea ppanetectare Com- 
mone ened ai Charcoal Iro _ 

oN. ‘ = Boilers, u 8 
Iron a Repait ilers, Hoary Sheet 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic Hi Menominee 
Districts, 


CLEVELAND, O. 40 
loa, Stambaugu a to. 
COAL, 


TRON ORE AND PIG IRON, 


MERCANTILE BANK BUILDING, 
CLEVELAND, 0. 








APLIN, RICE & CO., mana?’ 
T Bh suaidealens tetiionnadt "Stack 


ap ad CAMP & LANE aA CHINE 
» Founders and Machinists, 1 z 














ane yes ey Nee Tron Ore oo 
Pig Iron, ‘101 St... 


‘ ANGER, A. I. wholesale le Serap Iron, New 
178, 175 & 177 Merwin 33 


Carriage Bolts. 
HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 
Foundries. 


B R &CO., Car wheels, Patent Chilled 
Frogs, and ali kinds of castings. 9 Winter. 






































Alliance, O. 

HAPMAN, G build f Engi d 
C Machines. aie mes meng Septiriag. . 
Buffalo, N, e 34 

at L. & I. J. manufacturers 7 
Also manfr’ 8 of nevi 7 and Bi oo Cut 
ters to order. 31 é Iisellange street, 
Canton, oO. 





Nite. ioe IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing *s" 














AKE SHORE FOUNDRY, Water and Gas 
Pe Pipe, Light and Heavy Castings. Alsbens 


j ATLOR & BOGGIS FOUNDRY CO. oe 
Gray [ron Castings. 65 to 73 Central Way. 
JA TRSIMONS WM & SON Rolling Mill and 
PR mee eit castings. Rolls specialty. 
No. 435 Broadway. 64 

















Foundry Facings. 


VELAND. FACING MILLS, Found 
C “Supplies, Cor. eonten & Carter S Sts a” 


‘Hardwood Lumber, 


ARTIN & BARRIS, dealers in all kinds of 
Hardwood Lumber. 130 Central Way. 51 











' 








rp HE SUN SUN VAPOR LIGHT & STOVE CO., 

ufacturers of Vapor Gas Lights, Gasoline 
Stoves and Sinners’ Soldering Furnaces. Con- 
tractors for | ighting the st ~ types of cities ne 
towns. No. 1li 








Columbus. 0. 


Pickands, Mather & Co. 


IRON-ORE AND PIG IRON; 


Corner Bank and Superior Streets, 
Cleveland, O. 61 
M. A. HANNA & CO., 


Successors to 
RHODES & COMPANY, 


Coal, fron Ore and Pig Iron, 


101 ST. CLAIR STREET, 
CLEVELAND, O. 


Masters & Company. 
Commission Dealers in 
Iron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO. 











EYNOLDS BROS., Manafact'rs of hand-cut 
R’ Tie and Rasps. Old files Sens, Bend for 


roe BOILER WORKS, manf’s a 

Portable, and Locomotive Steam Boilers. 
work warranted. Rorger Bros. & Co. T2 

M ALLEABLE TRON WORKS, Munson, 

Hayden & Co., mfrs. of Refined Malleable 

Estimates furnish- 











Tron Castings, Wire Dies, ete. 
ed; correspondence solicited. 





J. H. OUTHWAITE. W. G, POLLOCK, 
J. H. OUTHWAITE & CoO., 


Exclusive attention given to 


Lake Superior and Menominee Range 


Tron Ore. 


CLEVELAND, OHIO. 








Hardware and Iron, : 
BNGH: HAM, WM. & 00., Hardware, Iron, 
Nails and Metals, 148 and ene St. 


‘VELAND ROLLING MILI CO., mana 
facturers of Steel and Iron Wire and Meee 


PEE EBERHARD MY'G OO. mantrs of Cage 


riage, Wagon and Saddlery Hardware. 














Cincinnati, O. 


rp HE CINCINNATI pa pata co. 
manfrs, Soniore and contrac’ Warming 
and ventilation of tg and snd priate buildings a 


special Boilers, Rad 
ere Goods c. Cerremebiiast be. Rittings, 
West.Pearl AF 


VUNNY, ALEX. D., Queen Ci 
Works. Patterns made to order. 








Pattern 
E. 2d st 


MinnesotalIronCo. 


Vermillion District Ores. 


Ceo. H. & S. P. Ely, agents, 
1§ Merchants Bank Building, : 
CLEVELAND, 0. 





"3s ‘Lumber. 


W ns. PERRY & CO, manufacturers and 
treet dealers in Lumber, tan ete., 5 ae) r 
3 











Hinckley, O 





SHAM; W.S. Tin cans of every description, 
care job lots special prices. Correspondence 
solici 81 








SHER, WILSON Be 00 ;; Wholesale lumb 
Rea ine & h wood), rough and dressed 


Agmber. timber, lath.. shingles, ete. 47 oy 








Machinery. 


ITCH, K. E., Metal Pattern Maker, Small 
machinery re) Lawn Mower Sharp- 
om a specialty. 16% Frankfort St. 71 


- Ofte. 














A IKEN. GHO: W. manufacturer of ** Positive 
‘Anti-Friction” Engine, Machine end Cyl- 
inder Oils. No york. r heating. Persona! at- 
tention and tion guaran 
consumer. Office ‘and — cor. Willey and 
ennings Aves. 84, 


4 








Steel Stamps and Stencils. 


‘LEHARTY, & Co., Rubber Stamps, 
Seals, Stoneiis: von Superior street’ 54 











Planing Mill. 


Cate & LANE, cate of mill and jen. 
ind Sec workers Interior 


work and Special Furnfture. 139 Ce an Cs 
Steam Furnaces. 


UYAHOGA STEAM FURNACE CO., build 

: laras owing for Stationary an Marine pur- 

. Blo Engines for Blast Furhaces and 

rf vbr team Pumps for upper Mines. 
’Helve Hammers for onpes., and 

». Make all kinds of ang astings. 
Fora and prechine Shop corner Detroit and 











> t 








Meadville, Pa. 
URRY & CO, eral jobbers in Casti f 
frat. ee me: 











Niles, O. 


EEVES BROS., Manufacturers of Boller. 
Tank and Sheet Iron Work, etc. 
Rosa SHEET MILL, Geo. Summers, &. 
Manufacturer of Common and Refined 
Sheet and Plate Iron and Shingle Bands. 61 














Fayette Brown. Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON. 


102 8ST. CLAIR STREET, 
' CLEVELAND oO. 


cx | FOUNDRY COKE. 
12-hour Connellsville Coke, 


W. J. RAINEY, 
5 ('22WaterS'reet, Cleveland, 




















Rochester, N. Y. 
‘1 OWE JNO.N. mfr of Specialties, such as 
Machine fo; bri bolts and trusse 

railroad switches. ries: Lag isels, ho. a8" 
peat aroha BACHENERY. Gend 
for Catalogue. J.S. Graham & Co. 
Gr itis" Pools Lathes WILLIAM, manufr. of Meqpin- 
ists’ Tools, Planers, and Pat. 
Dressing Machines. a "Brown’s Rae. 
Wit CHARLES & SONS, manuf’rs. of 
ill Picks, Stone Cutters’ Tools, and Edge 
Tools in general. 6 








Struthers, O. 


SUMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 











Toledo, O. 


rFXOLEDO FOUNDRY =D MACHINE 90., 
builders of Steam Engines, 








*| Pittsburgh = Wheeling Coal Go, 


Miners and Shippers of 


OHIO STEAM COAL AND COKE, 


Mines en the Cleveland, Lorain & Wheeling 
R. Capacity, tons daily. 
OFFIGE—28 MERCHANTS BANK BMPLDING, 


CLEVELAND, OHIO. 
Lake Shipping Point. Lorain, Ohie. 


Machinery’ 
OF ALL KIND 
FOR SALE AT LOW PRICES. 
The Harmes Machinery Depot, 
92 & 94 FIRST AVE.. 




















Mills rds kinds “Machinery. Water sreet 1 Pittsburgh. Pa. — 
An active Man or Woman 
roots Sal in every opunty to sell cur Youngstown, O. BIG OFFER. wit diva AWAY AY a0 
as 8 ry per Month and Ex- Machine, 
Ce ee tat and Partio- FRELL EDWIN £ SONS, manuPr’s. of Nail want one send spame, . an 
sags enmee ‘braveans SILVER-WARE » Bos- Pat. , Slack Barrel and “eh a tional, 6. Co. 
tome ean os and Stock. T" | Ser Serco NEW YO 








am "an a a a a a 


> 





pa v4 





























IRON: TRADE REVIEW 





















wag Tnow Trave Revisw. 
CievetanD, O., Fripay ANRY February 19, 1886, 
Iron Ore, 

A continued stagnation is noticeable in the iron ore 
market, and there has been no ‘pere eee change in the! 
situation during the week just . _, Sonsumets are 
not in the ‘market, and ‘buyers. are scarce for various 
reasons the principal one, perhaps, being that the larger 
users of iron have already contracted. for as large gup- 
plies as are warranted by the present state of business. 
The coke trouble continues to exert a rather depressing’ 
effect on'"sales, a8 some of the cautious Ones, knowing 
that if the strike continues for any considerable time 
they will want less ironore, are inclined to ‘postpone 
further orders until the matter is settled, It seems to 
be generally conceded that the output of ore from all 
the mines in the Lake Superior region will reach at 
least 3,000,000 tons. : A few. think that it will not quite 
reach that figure, while others hold to the belief that, it 
will not only exceed that number, but will put in “the 
shade all previous records. 
as much as theif projectors estimate they will, the total 
will run over three million by several hundred thous- 
and tons. Gonservative estimates put the’ Vermilign | 
District’ down for 300,000. tons, and the. Gogebic 
for 400,000 ‘to 600,000, while, perhaps, more san- 


guine estimates would add 150,000 ‘to the former})~ 


and about double the latter. Parties posted i in the bisi- 
ness incline tothe 6pinion that the produdt of the Mar- 
quette and Menominee ranges will not*vary materially 
from the amount got out last year, altliough there are a 
number of mines that will produce this season which 
were not operated last year. Babing‘the presumption 
on the fact that all mines of importance haye made some 
sales,and that the larger ones have all sold over half, 
and e have even placed all that they feel safe in 
sell early in the year, it is reasonable to,believe |, 
areeanny over nalf of the probable oytput for 
1886..}ias already found purchasers. . Price’ ‘show no’ 
change: ‘and are firm in _spite of the present.’ apparent 
ik demand. We quote as follows, premisiug that 
pecttlar and Magnetigorés are .reportgd shaded 
50; $6.25 being” the: figure tamed; hough we 
bereatntuable to confirm this: © 1 eg 


Bessemer. - 
; } BEE LOD rn vne 50 
ematites — ; 4 oa tod 88 
That the market continues quiet and inacti¥e, with a 
dearth of new business, is wot particularly: to be wonder- 
















ed af, when We take. inte consideration thé Targe buy- 
ing uevement. Which characterized the m “ex 
the i : ng months of 1885, The majority of furnac 

the d up along into the first three months_of 1886, 
and Ithe orders: then given. are. worked off, it is 


hardly to be expécted that there will be any remarkable 
rush of buyere into the market. To this same state | 
of affairs may be attributed the lack of anxiety of con- 
sumers in regard to’future wants, in-view of a possible 
scarcity on account of the coke troubles. The fact, also, 
of so many farnaces being sold out of the market has 
given the strength and tone to prices which:have con- 
tinued so refnarkably firm in spite of the lack of demand, 
Furnacemen are: expecting an improvement by the be- 
ginning of. next month. A correspondent informs us 
that rates were made in Cleveland,.of Lake Superior 
Charepal iron at $21 cash *f. 6. ‘'b,, but ‘carefal inquiry 
failed to develop holders.who: are willing to sell at less 
than $22.50 cash f. o. b., and sales ‘have been made at 
that figure. Sales were made in Chicago last week at 
$24. The charcoal furnaces are said to. be generally 
quite sold up, and prices are conséquently very firm. 
We quote f. o. b. cars Cleveland, four months: 


CHARCOAL . Pie TRON. . 
No. 1 Lake MPOTION Charcoal .......00csesersee+-sveedersseerererse had 00 
No. 2 Lake Superior chargoal...... 

Ros. Sand $ieke eral we ? 
an 
Southern Car Wheel ce. 














No.1 ssemer:....., tke 


No. i foundry, all Whe co 
» 2game 
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ray forge frerareat 17 00 
No.1 ieee Sootch ( Softener) 19 00 


No. 2 Ohio Scoteh “* »,..... 19 50 








mm | the Daily Tiberi ot Youngstown ‘says: Prof. F-Ty 


If the new fields turn out }. 


P nge e learn, that they have since chan ged their 


from March Ist, that all strikers be reinstated, and that’ 


00 |.Of new railroad now ‘regarded as certain for 1886; the 


3o| dries and mills, all combine to hold producers firm’ and 
50| confident through the temporary lull in demand. The 
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Ashmat, anelytical chemist of this city, after a series 
of tests, Hronosnena the-pig metal made at thé Fannie’ 
furnace, Middlesex, “# being ihe best Bessemer iron 
producéd in’ either the Mahoning or Shenango Vay | 
; ‘Hardware. 

The hardware market has* improved during the past 
‘week. .Merchants report business good, with prices 
somewhat stiffened. In ordinary screen wire cloth 
there has been a scarcity, with hardly enough to meet 
present demands of the trade, and as a consequence 
there has been an advance in prices. 

We are permitted in this issue (see page 145) to pub- 
lish the new screw ligt just adop by the manufactur- 


ers. It will be’ seen -that at the new prices there is:a 
general but irregular advance. These lists which ‘have’ 
been adopted are the result of conference between the 
Union Steel Screw Co. and’ others, and have been ac- 
cepted by all the makers. This-will become. at once the 
‘The following are the new discounts: 


standard list. 





eli 





meeting of the manufacturers to ‘bé ‘held March: 10: 

Merchants apparently have little’ ‘difficulty ih supplying} P 

the trade, 60 -that there is na. 

quote iron “hails at $2.50, steel * a 
i ‘Manufactuted' aap 

The thanufactured iron market ] has otniled wudnt? 


; : 





demand light, with prices about as last . The 

local mills, and also those in the Mahoning ‘alley, how- 

ee report business good, with plenty of orders ahead. 
Scrap Iron. 

The scrap iron market has weakened somewhat since 
our last report. In nearly-all grades of scrap there has 
been a falling off in prices, caused by an increased sup- 
‘ply and lighter demand. We mentioned particularly 
last week thé welded of wrought scrap; this has not 
‘continued, ‘as the supply now is apparently fully up to 
all requirements. We quote old iron rails $23.00, steel 
$22,006 $23. 00. 

Coal. 


“the éoal dlekes has weakened since our last rebioet: 
dema havé fallen off, but withal prices have been 
maintained. Dealers are not lookihg for any changes 
until affé& the, ing of operators, to be held at Col- 
bus,0. on ‘the 23rd, when it is expected 
hat there will be a la resentation, and some mate- 
rial changes will be effected. In our last issue we 
stated that the operators of Pennsylvania and West 
d refusedto send delegates to this Conven- 


mind and will be represented. 
Coke. 
Ata meeting of delegates representing the striking 
)codkd. works, held at Connelleville on Tuesday, a propo- 
sition was received from the syndicate offering them the 
advance asked for.on:and after March 15th. This was 
rejected and word sent back stating they would go to 
(work at ohve, providing the advance would-be given 


all prisoners arreated for misconduct during the strike be 
released. This has nét yet been conceded by the ope- 
rators, but we have it from gvod ‘authority that these 
demands will be conceded, and that. operations will be 
resumed in the coke regions inside of two or three days. 


CINCINNATE PIG IRON MARKET. 
Reported for the Iron Taape Review by Rogers, Brown & Co. 
Sales of“pig iron have been lightin ‘most’ Western 
markets this week; but there has been a fair inquiry 
and matters appear to be shaping for liberal business a 
little’ further along. ‘Tlie sellers of iron ‘find’ ample 
comfort in contemplation of the future. The-mileage 


very extensive changes in gauges of Southern railroads 
to be madg in the early summer, and consequent renew- 
als of equipment and material; the, large orders for cars 
now in sight, beyond those already placed; the enor- 

‘prospective demand ‘for cast and wrought pipe, 


@faiy, progpect for general consumption in foun- 


coke f famine has,resulted in no scarcity of iron yet, but 
eight furnaces are banked in the Mahoning Valléy and 





sven miustistop.soon. This, sooner or later; must be 


after the resuthe to stock the furnaces sufficiently to be- 
gin blast. _We make no change m quotations, whiel? 
are held: firm for cash, f.0.b. cars, Cincinnatt (Feb. 35) 


Hot Buast Founpry Iron.—Ohio and Southern 8 
No. 1, ae, 50; Opto anal Southern Stroug Cc 


L his. Bh $i9 0; Ol oF. sais. 


0 2 Sir Ris Oty Mahoning ona en: 
ice eer ee, 


5a oe ‘pas o. I, 
Alabama, » ie $19 19 Wegis 50; Ten 0. 
$18 00@ 18 50 Fo thern *Goke, $16 00@$i6 80; 
ottled Coke, $14.50 15 00 Cold § mae ‘Coke, pee $15 00. io 
WHEEL Blea uthern Onsa bo 

Blast $22 009824 00: Lake Superior 0g Ha soins Bane ave™ 
Reported for the Iron Trape Review by A: Pluemer & Co. 

Pic Tron.—The market is firm, and prices are main- 
tained. It is announced the coke strike has ended, 
and now the banked furnaces will probably resume oper- 
ations shortly. Eastern advices are favorable, and it is’ 
n@¢t unlikely that buyers will come into the market 
with large orders im the Spring. Stocks at the furnaces 
are very limited, and the probabilities are that prices 4 
will be maintained for some time, if not advanced, and 











nt. | that Spring trad’ will show considerable animution. 


DETROIT PIG IRON MARKET. 


; Reported ‘for the [non Trape Review by Uharles Himrod & Co. 


The quiéwness reported in our last still continues, and 
there are some signs of weakness among manufacturers. 


"| While forthe few sales that have been made full prices 
* have been obtained, yet we have heard of quotations 
and it is nod likely that there-will be. any until: ae madevof at least $1.00 per ton less than the same 


4arnaces, were asking a month ago, and for large orders 
nt, prices wlil be shaded at least 50 cents per ton. 
°] Especially is: this weakness noted in the Southern and 
hio itons. ‘The coke strike does not seem to be having 
éct on. pitices that was anticipated. There seems 


rouble in consumers securing all the iron they 






7 bail 


to be. 
eally unchanged since our last isste,._ - Dealers repbet based, Fo r the present we repeat our auouiony of last 






$18 


‘week (Feb. dg | 
* Lake bi Oharornl, Nos. 1, 2, and 3, $23 00; Lake 
rior ah N os 45, and 6, 80k O 25 NOs take Ba 
923 00; Lake 8 or Coke, cinder mixed, 
;8 Ohio Blackband 0@$22 00; 
0G eb ome D 00; - 
an Si very, Soe es 00@318 No. South 
$ Nes amass ean Old Iron Rails. $23 00@$% 


poet ETE: PIG IRON MARKET. 
Reported for the Iron Trapse Review by Geo. H. Hull & Co. 
The market for two weeks has been in a very uncer- 
tain condition. Very few furnaces would book orders, 
and there was little demand from buyer, If furnaces 
commenced tq offeriron before purchasers were ready 
to take it, it might depreciate prices. . If buyers com- 
menced to inquire betore furnaces were ready to deliver, 
prices might stiffen. There is some inquiry now from 
buyers, and the market is looking stronger than it did a 
week ago. We uudte for —_ as below ge 17): 

Pie Ios Seok, Coke 


Coke Mp. 


No. a Founery 
tis Wwsid be Silver Cire ape ztkern 
ern Coke No. eT fate te Sy Ag dha 9 ee . ete: ra Ook nti 

uu ov ‘oke, No. 1, 
ort; 3 6 00;Soathern Charcoal, Nol, Silat aks 
White and Mottled, different grades, #13 00@814 50; Bout 
Wheel. Standard Bran ¥. 4 Southern ne Wheel 
other brands, $21 00@$22 00; Hanging Rock, ay last, $27 06 
@$28 00; Hanging Rock, Warm Blast, $21 00@$22 00 
ST. LOUIS PIG IRON MARKET. 


Pepouted fer the Inon Trapge Review by Rogers, Brown & Co., 
. H, Shields, Manager. 


Owing to the coke strike in the Connellsville district, 
as well as the eight-hour agitation, the market is some- 
what irregular. There is considerable inquiry for iron 
for delivery within the next three or four months at 
Corn F of navigation. We quote (Feb. 13): 

dry—Mi i, $1750@18 50; Southern, 
$19 30, O° Cosl pen Co ke Foundry— Missouri $17 50@18 56; ¥- 
rn, $17 50@19 00; American ing 00, Mill ton 

a sk pe $16 - tht, Somthern, i be i6 so or Whee pea 

ern, 


ns iF Wingele— $1 pi Old Superior. $23 
Foran. ote. O Coke (East 8 Ay A 


CHATTANOOGA PIG TRON MARKET. 
Reported far the [non Trape Review by Lowe & Tucker. 

The weather for the past week has been very unfay- 
orable for general business purposes. Disagreeable 
cold rains have prevailed, which have had a tendency to 
check,all lines of trade, as well as the farming interests. 
There is ho particular change worthy of note in pig 
fron, further than to state that the feeling in reference 
to prices is firm, and unless a more favorable turn should 
be manifested in the coke interests of Pennsylvania, a 
general stiffening up of prices will take place, Our 
manufacturing interests are well in hand, with plenty of 
orders. We continue quotations of the leading articles 
(Feb. 15): 


PR F.0 Foundry be J 4 B80, tire % Foundry A ty 
0 For 
Gar. Whee Iron a ee ee res: Red ree ee Bro it Ay 


; Furnace we nt oy per 100 
} eo, rants 606. ; 
pa ‘eee, No. %. ‘be. ¥ aR. f ~s o 51 75; Nore 
evikes, $2. 
Curcago has 11 stove eae i ; capital, $1,335,500; em- 














, vfelt in the general market, as it’ will take two weeks 


ployes, 1,040; value of product in 1885, $2,400,000, 
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‘TELEPHONES SOLD. THE MEECH GOLD AND SILVER ORE ag 
the bell Telephone Monspaly tose Disint ti M hi él 
riers | elk isintegrating Machine. 
shan fe pe igtlogpenses, eal won. The Only Method for Preparing the Ore 
splendid on lines for private use on 
any kind of wire, and works good in ’ for Amalgamation. 
Testenss Gummeiietes tuts pibvenes Disintegrating, Decomposing and Desulphurising be 
burglaries: we senes mony steps, and is p the ore under a wee weerepaeees = pone ca Armit 
iness m ar. OF STREAM HEAT, chem acti tion, i 
» Rigo Tie cake prethnbie wid reliable dissol es and breaks up the teens Cuetbinathen he 
: ‘is sold outright and warranted to work. bo 4 is oy ladicimmaiiniae- cigensing and a 
Chance for agents. ° experience requir ng ms of me’ m @ gangue, perfect 
Circulars free, WM UL, MORTON, Buffalo. N.¥ freeing them for mation in combi Miller 
SoS SMARaRSD TS Seca tet 
EDWARDS, TOWNSEND & co. por so known). will S acmmdaiipoatrant 4 r cent. First ¢ 
of the metal from rebellious ores, such as Baipbor- Snells. 
: ets, Sal , Sulphides, Chlorides. Bromides, Ox- ’s 
0) é é rocers ides, Tellurides. &c. Russel 
j aa~ We desire business correspohdence in every mining district in the United States. bs to 
w 
Pa agrees yates { The Meech Crusher wm Pulverizer, ft 
nes uors an ars This Machine will GRUSH AND PULVERIZE GOLD AND SILVER ORES 7S 
, Liq gars, from 20, 40 6 tons per day.” The PRINCIPLES of this mavchine, making Tt: Superior Benne a B 
concave and convex shape of the , rojec ; 
Te as a Specialty. S breaks. crumbles, and pulverizes the ore w th less power, wear and’ tear, n any othe ginic 
NOS. 151 & 158 WATER ST. - chine. Manufactured by ma Holt, 
CLEVELAND, 0. | MEECH & CO., Cleveland, O. rd 
- ’ We will contract to erect the Meech Plant of Mining machinery for successfully treati Sewing 
CLEVELAND all grades of gold and silver ore. : lon eg tat 
‘ —aND— —_ — Patent 
Marietta Railroad. |CLEVELAND WHEEL & Founpry Wor«ks.| COMMON SENSE ENGINES, _* 
New Through Line between the Ohio Sy KOR a MAHER & BRAYTON, Proprietors, “ BE Awls. } 
River and the Great Lakes, . M $35 Awls, 
. 3 ; anufacturers of Awls, | 
. The popaler pe to Culeage, ft, Feel, Miwon, . c E , T k d ¢ = ave 
* ’ 1 e Trea’ ’ 
Northwest. Direct connection for the yin mae’, Engine, truck an Ese Avs p 
, cast . S = 
a6 See ee . Tender Wheels. gee Avie 
—____ @01NG NORTH. Wer" SRAILROAD, ROLLING MILL a8 ena 
Seaview. (Ma. Ho. &/ Es. Nod. § 35 "~gonkautn aceon itd 
: : . ; 
6 00 a.m.| 3 00 pam and Machinery Castings. mente tere GE a 
and Street Railroad Wheels | . Trecgusres. ef pects! 
and Turnouts. BP Frasic 
ALSO 728 Frasie 
Chilled-Paced Ratiroad Frogs $53 Mice J 
x . anf Mica J 
Office: 20 Carter Street, rtd ' 
Works: Cor. Carter and Collins Streets. “Fe Nos. 7 
Cleveland, Ohie. 3 =) As é Nos. : 
“ « os 
Forest City 
Seeswaban a: bY E Spreng 
Cnawocseysocvecssesospeeses ° ‘ i . Spring 
eos Comm 
setae merican CONOMIC 6d ey’ 0, Hand. 
10 45... J Hand. 
ll 2 Hand, 
Hand, 
- Gong, 
Gong, 
Gong, 
Water et 
Cow, ¢ 
Cow, ' 
Call... 
Farm 
Steel : 
Gas usc 
Mould 
Stand 
Extra 
j I N.Y 
° Clevel 
Extra 
Hotch 
esto 
No Smoke, No Smell, No Ashes. == | Medi 
p This Furngos is especsally. worthy of attention and | 
6 nm on unt of its originality. being 
Can be Placed in any Stove. Price $15.00. aedd usen « low Man Bac 
. tig so constructed t it is i ible for it to ngu 
186 Dearborn St., = 2 Chicago, Ills. susltkis or leak gant and has a dust damper so arrang- 
ed that no <4 can a when dumping or shaking Dome: 
a > the grate; which every t housewife must admit tobe Excel: 
an ijem of great gy ep Another great 
oo orking Machinery |St3c2rs7 ccs Be ., 
et it is the most powerful heater ih the market, and Van § 
8 Stop on signal only. 8 FOR never failed to give perfect satisfaction. Van 8 
: : the following and see what a user says of its merits: W 
pats aortas shay litt Sunatom Mg, Ty “Fora City Parnas. Ki 
8 east or west. . Tylee, proprietor ** Forest City Furnace,” H 
P. PEASE, i d P M F ( R D Sh —It afford: 1 ‘that the Salish 
i daniy wsccrmiscecs. [PLANING MILLS, FURNITURE AND CHAIR FACTORIES, |sari72sisi erties eae ES 
. proved sa ry, heating the house thoroughly 
* . * iJ B be 
Pittsburgh & Lake Erie Railroad.|°42 AND AGRICULTURAL WORKS, a a A. BELTON. 100 W sion be Barbe 
ri : W. or vVireu and prices dress . , 

On andafter November 16, 1886, pas.enger Car ee, eon. & Buggy 4 41 Viaduct, CLEVELAND, 0. Tackl 
trains will depart from and arrive at the Pitts. Shops os 
paren ane late Erie Depot at Pittsburgh, as b Stea rns A | fe Co. 

’ ie: A ND ENER REKER 

a7, eland, oan é | 
No. 5, Buffalo, Si. Louis, Cleveland... 7:30 am o- st 

e , ver i , 
Bes tipanaie Hale Pepmmadatiog 608m A FULL Line er 
England points,..............-scms-easeses 10 20 a.m Wren 
No. 3, Chicago, Cincinnati, St. Louis,...12 55 p.m OF LATEST pm 
No. 9, Buffalo Express.........c<cscss00e-000-,, 340 p.m Tire, 
No, 11, Beaver Falls Accommodation... 5 50 p.m Tira, 
Arrive from— AND. MOST gue: 

No. 8, Buffal d Cleveland Ni . 8! 

No. 10, Beaver Falls Accommodetion. fone IMPROVED Stove 
ae i,‘ cenestewn A poomnadation Moskos 910 a.m Mach 

e leago, Uine i St. is, . Mac 
No. 50, Beaver Dalle Anosmapetindion re ae CONSTRUCTION. Bolt | 
om ‘ Fatiole hig Meee eG 5 10 p.m my , 

. 4, Cincin., St. Louis and Cleveland, 7 50 p. : - hi 
aint fhoreh & Lake Erie Siadng ian 2, 3, Hey Railway Cut-off Saw. Mawiufactured by No. 2 Power Mortixer. ' Eugenes from 15 St ag and Power 

W. ©. QUINCY, 261 to 971 WEST FRONT STREET, ers ec! an | yon Wit 

R. W. JONAS. Master oe Tere anager. The Egan Company, foe os ea Rack 
A.D SMITH, Gen'l Pas se at Agent. Successors to The Cordesman & Egan Co. Cincinnati, Ohio, U.S.A. w Mill and ’ Loan’ 
— : Oth AS SORE | THOS. P. EGAN, Pres’t, EDwin RuTavH, Seo’y, PaRpEnick Dannpa Surr, | ® WORKS AT BKIN, PA, Other 
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D WHOLESALE PRICES. | — aa 
HARDWARE PP fey & Gee Nos.-1 and! 2 ‘| douw C wd catia 
Apvils- ; umason, Beckley & Oo." 3 > alert | Fuck 0 — Fiutiog cos: a Aes 
American 7 ak Sergent & Co.'s eee ere gis 3s 70@70 and 19 | White’... Chalk. 0 Basie ha cap a a joer 
praise mouse hole RE: @10 wa, Ge ae wh deg: 10@50 and 10 acd 5 White Crayon ........+-.+ hes isse ® gross 550 ane don, 12,00., me turer. White mice die 3 
a en 9 VASICEY sock a viii: Pzross 12@13: me Be hae os. 85 si6. 36, 
Wilkinson... a as ati ~geul XS Barber's. doenth ection ve discount 50£10@50410410 et ot aces and Frmet.........dis 7541 peer 6 fine WOPTE: « cattcatocse be’ Lib $1 euch | ai dis ikea 
vil Vise and Drill. 914@10c | Spoffard’s Patent........di 50 Boaket Firm and Firmer, Buck, B 0&5@80 | Crown, 4% i By «+ ssnenae 
Millers Falls Co. $18...........- ves’ patent braces..... iacount 50£10@50410.% er & Framing, L. & ae aed dis 30 eee we: 6-in. $400; 
Cheney Anvil and y | eeaneenensenenasae ~~dis Gommon Ball, Ameriean......... ay a ~gitia 0 Taney ium ~L.& I. J. " Quem St ; ein 66 $6 
pirst Qual Augers and Bits; vowels 35 | Bertholomew’e Nos Zi, 30 dis S0%10@ 8 aN yeh merle i Bi san in. $850 each, dis 
el #3 is viet it .. dis 601 {4 a 8 arti ft is, 119 . ia 10810 Hauamer's adjustsbl Wed. . a a Tin. 4 7 
Qooks ouiass Mtg. Co . 60@60 & 10 | Universal owner Drace pono ‘Ale S@O545 | Sargent’s cabinet, iron 
‘xpan. re Bits, Clar Buffalo Ball....... ..8 inch $1 $07 0 phe x74 Aone 
jarge, $26. ... ve *s sail, $18; Meee RS inch $1.50081.05 Axle and spring bar sen 
goollow Ausers, fves 5@ 40 | Shelf. plain..... Brackets, Wrought-Lron felloe si _ 
jae Augers, } ——S ‘Switt & “a we is ancy... etannsaninia job denbiankiseiecio’ dis 60£10 LSS OER. ocd Sond. dacdeccases 22 
’ dos. ugers, Bonney’s Adjust, 10) Reading, = aihie oes das Cette. 
iene , is 60&1045 
de "Augers, Stearns’ Adjust. dis 40410 Bright : Wire Good: dis 6674&10 Buffalo Palace, 8S. “3% & Co a. ~ 
ap isis bigest * por gross $3 afin Mt Regular List. ...... 70810850708 Buffalo Common, 8.8. Go” die tentid di Cut, oni 
- =e a “00 "95 = abe 8 = . 1 : eees is 33 e t, ] one ibid 
Ship Augers .. Ais 70 Jack, ‘eit ne ~ basting cr? BEE E sso. Cocks, Brass, 10818 gab e Cut, Douslahehin. psgovescaniigribesesohiel 
a. w 2 in Nessie: o eee bee see wees 
a pants aw Hafts. r er SRR eta $4 50 ihe a aaa Bibbs Gis Bas en poe <a ae 
nt. sewing, = oe ° oss $3.50, dis 40410 | Hill’s ® doz Buckets, Galvanized, le and Beer. ..scssesvs.ss-sses dis 6045 = enameled ue Pots, % 
Patent sowing, long - _ vn d on $1.00, dis 40810 Tron clad 14 qt $8 «..ssses0-..-+ 12at’3 50......idat 4 50 | Enterprise Coffee Millis.” : heel now's. pe dis S0@9048 
: p. Bib. stndl $i | fron ad a en | aga ee re : » 
Pat. peg, leather top, $10.00 b ding , i 45410 Velen Nut Co... Bull Rings. dis 5 | oom Compasses, Divi seston & 10@30 | S8reent’s wanaesyne, Fraperes, 
Awis, Se Awls, Brad Sets, &e- Be bee dis 55 | Ore . * ‘ais eoatoato | J: MO. & Ww owe ae 
au Bowing. ope non... areas $1. 70—dis 35 Humagon, Hookier ©‘ ‘Lori en edie 9 en Gis ene todo se c iW. ASB. E. dup.-2 00 
ie Rhenldered i oar Os @o—iis E10 Ellrich Hardware Co.. white me eine dis sou10 Romie en Go.’s itn BRS: d eons U M.G.& W. RAO: E., 7,2 5 
‘Awis hand! — geoxaagpsaan $2.70 @ gross—dis z ci a metal low list dis 50 side. Raia 1Co,’s Wing & me | 5045 v. ve eS 4 W.R. Pate z Lup "3 19  4is Wk2 
Aris handled. sopaich uf 308 i fo dig 48 | Cast brace loose flat. 804A Picea Bemis & Gall Go's Boe Boy's B. Berit apr ns Hi 8. 480 
Brad Sets, No. 42, $10.50; | ee dis 5@0 eit Ee ae Paede ‘Bi ZRibtSavgeOALO Ruxcsjelor all Gos (Calls Patent Inside)... ey’s P. E. 11@0........ 175 
Brad Beis, Stanie dis 70&10&5 Fast joint. ee al ence 0 1LO@60& Soars XtOMBLOM...cscryercceeree cen dis Griffi Matta 8 CS 2 80 
ade ’s Excelsior, No, 1 _ Hi Loose joint........ 560410 £10 to 60 sien ‘prem & Co.’s Calipers an “pit 5@25 Lio Grit s Hack er reper... 
is3 &10 Star ; “ aa sical 
Best grades “Axes. HORS TOLLED Bradle ~- aes. Toole, oo wh ie 4 be Binder... Kote 
Special Brands...........0-+-» pene doz $6.50 to $7.00 ter ay on wan Sgr seneeee ee. Covert’s patent % ju a ” 
io Asie i webeseeuet 6.00@6.50 101 L. &1I. J. White” eeeecs “discount 20 to anes ereny: s = mae beeee and cle” 
Weasier’s, in. bulls... sa ea EG Rea er overt’s jute ho and cattle ties... di 
Frasier’s. Per BTOSS.......0.... eg Bib 50; pail Go net | W Humaso Corkscrews. 20 & 5 | Meneely’s pat adju and cattle ties... 
Mica Axie nog EIR, $9.50@$10 00 v4 a ae Mfg. Co... Meneely’ . pemvapeesy ~ hy hemp and. jute. ‘di 50k 
Mica Axle Grease in ov $8.60 per ross Howe Bros. pg ors ee fp 1 ROIS cancciessncesecsseh jute horse and ca s 50410 
erecccceoccesese per 0 99008. Coceceooncels eo Ee ee ae 
Nos. tol ee ne SEER 4 a Hv ple yay Maydole’s..... Hammers. ——— 
i ilesevvnssbaceiaies ort bed, 4c | Loose , leys ; ey’s new list, Dec 1,1885,. discount 
ey emmaemeaie om dis 60&5@66 ~- te ss onensvererveseeaie see : Buffal , Dec 1,1885 0 
Nos 23 to 28 swe re LTRs TOLD Hares 0d 1Ose L082 Cl Cradles. ais 10 | Magnetic Tacks No. CER WR 10 
me s 60 &5 @ 0410 | 8 Bn arenereserernnrn 4 ty st a di 91.50% 
Seri’ oe Sievert liga pul ee Gas tae cst) Hey bm det 
Spring balances . —, s»eeethis 60 | batts, Palmer «. - dis 7549 » Stee _— SME I ARON — ih 3% Providence tate 4 eA ~ gga 10 
eng 71 a ‘ite Blind butte’ perme Tog oo aman dis of Fitch’ s............. arry Combs. ‘ Frovidenee Tool Co. band cuffs, $15 @ doz 
s wn elO8 61 a Bo | Blind butts, Lault & Porter nnn dia Tog | Rubber nec jd HOdLO@BO RIND fers tect og irons $25 8 don dis 10 
and, light Brass ..... ve deeceed) > ytac taammmmiamnanenae dis 45&10 Cur aeenaix on. $10.00, dis 25@30 SS ee 
Hand: Extra Heyy ~ Mle eae £0 SG Blind butte. “Clark’s Nos. 1, 3, 5......dis 80@ dig 50 | Wire seme ee polished, Brice $72. 3 ickeled. $57; 3 hande 
Hand, 8 mute Motel. ieee eee | Ghent butts, Sergent, Nos. 1 Hardware rare no? ite enamel......... nsseue met tion $72; Nickoleds $84. dis 
Hand, Globe (Cone's 5 ® dis 254104 Blind butte, S en ns i eipaaiaseeanae B Cutl pon Sandies— eoesenbecers 
i. 5 . Sargent’s N CAV ery. Door 
eee Blind buts Soopers No. eA wn Ber dog, Nom Gta yay af 
Gong, Barton’ * di : i * Noiseless” Sag ei —— 4 Paes 100 118 
Pull ae dis Blind butts, Shepard’s Ch: is Toti0e5@80 E mbossed gilt..... ‘Be € Collars, = <i Rogsin's Lateher phd dha mes 
Gow. common, wrought .. Bling No ampion lang SE CREED SLE I: LEAN dis 30&10} J ronze [ron Drop Latches... ~® doz. mene, 
Vow. western. nd butte, Shey pars s “Gravity Woot 80&10 i" re pa on aaa dis 40 el rd stave door handles Nuts, #1 ® dos. 70c net 
pore Sells North's automat lin "esis Sy AP s Rod, regular = Rarn ) Bog ee ieisice he = 62; Plate 
Steel alloy, , church and schoo Sh wie “an ‘fixtures, ‘No. 2 fo vn oa as WSS AG to 61.00 ar mind i Rcerinncecadens ® doz $1 40, dis 10% 
Blacksmith’ Rellews. meant ~ sll ‘and “Acme,” Lull brick. $1050) No.2. Medium Sapannc 1B dor. $4.00 Flush © chests nenrneenen MA IR 
pe igcalth ” BART gr tae le t. | Shepard’s “ ae as ner age Sor +10 0&5 Ne. 3, Small ie Sopemped. oe dis 50410 Lifting ...... shearer % 
Be a Clark’s imp'd shu tter sererninle.- oe weave 4&5 hy 4, Sereen Door sine. oz 2.00 Saw and shawe Ce 70 
ii Se hal docks r hinge, Nos. 0 gh [ian ter... ® doz. 1.50 Saw and plane «nv nevereswreemeeeseeer ls is 70 
Stand aR cundiscount S050%5] | Butehess Cleavers, " ais 70 Ne. , Medium........+. “a doz.2.0 | dis. | Brad awl hatehet...... - 10 
¥ : ia talak ieee ti Tuten Cleavers, —s cased Fry 5 Hickory firmer chisel, assort “W gross 
RY ane & By Gas, ol 8 Bralteg terete as | Mery hiner oe ere ta ame Pd 
Cleveland Rubber "king extra standard dis 50. aT. grnecepeneeneenceegee “dis 333 pert. wy. ideals sven i STEQTBEO See sorte leer chisel. laree.......... gross 3 
Extra 5 dis on all for ‘San standard...dis yer $i 50 1900 2150 24 00 27 00 7 “aes ye AEA WE citscertasatties -dis 60410410 Socket firmer chisel lag gross Z 
Bench 8 ‘Albe Haven Edge * Tool Co.’s 0 00 3350 3650 pi TE P< scerngenes ee is 20 & 5 | File, assorted chisel, assort .....® +4 
Hotchkias's ® dog $5.00 tops. aC. .. ae Me Pl ioakiet ee Drill Stock dis 20 toas | Auger. assorted.. »% rhs #5 00 
n’s @ doz No. 1, $10.00; No 2, $9 sereeeehis 10 Can ‘Openers, G 3585 BL eckemithe? barre ator Mw we coche ih ~ 1,60@1.70 exes 00 
McGill’s... is del a. 1 parte ad $2.25, 3 3 $2.50 Breast, P. 8. & W. ing, each.. . 50 discount 20 | & 
Morrill’s . gaa es D ve dis60 @604 5 Breast. Miliers Falls. discount arp oor. old vat: ’ 
seseeteeeeneeecsssersece G08 $7.50 dis 00 dis 10 OMEBLIC ....-.-4+------ on $3 00, dis 3545 Ratchet. Weston’ ‘alls.........each, $3.00 + he & 10| Barn Door, New Eneland. siiketibokee Mt 
deledbiths THY - 4, Holders. 105050 DOR... -ctigroneseensnraieescocsesens ~ea + 2 50, dis 45 permet mn bg ede otk unt 3 Plime (A (Anti-Fri naland 0 
ee “a ® dos $15 00, dis 40a | Hicks & qlimake 910. win Mores’ Drill an. h,. $1.75 to $1. 2 | Reod’s 
i eae Pox $21.00 dis 40 F. L. Waterproof, 1-10’s = Morse’s Beach Patent....cach, $8.00, Challenge . 
Domestic... iit > Guamed, Base, 1 aig | eek Jastable.  Jench. $7.00, dis 20 ve Bhaes Sterling baie Medina Mfg. Co 
Bevolsion. 238 dow $10.00” Wis $0 ana 20 Sud? Bor bic Wonersent, 05 © Fire, t 6% : Te SS | Buffalo. 8 ere en to 2045 | Double at Mates Chi fetetion dis 
Mackrell’s.. “Blind co lag andl0and2| 4G. — Waterproof, 1-10’s . ® | Dover Egg Beaters, 7 Cherritree, ans ed i Ho 
Van Sand’ ..® doz nae Elys waterproof “ ) amen erie Sa eee rmeoerwncvneeneerencmereonrent 
V. ’s Screw Patte , $1,00—dis 20410 central..fire........... rorcemee 2B PUA SARL 6 a. per doz. Ridder’8.wesreeen-rener sere rgd BOM 
Washburn’ y yr Eastern Re gross—dis 50410 Cartridge. ner Tage per gross $8.00 | Lee oars scree in., $12; ein se in 
Merriman’s S, DHA Deke on, Shan Bareen ant Rim... List of Jan. 1, 1884—discount 60410 & ate be ae a song's Neck 5 taza AR 7 Toads 
fabury fy ay ae wae jj. a 1985 | Hor eeanre named dail ak tb Te ; n., 10.00, dis 
er Eee er §800"F crows, net | sr orse and Cisidin Coens | ee cloth, see sand pap TB woes | Tea No + 12.00; No, 6. 14.40; ‘6 
B Blind Staples OO eross, net | Cotton ... QUE ES apenrnrmncne racer Tron. Rea: peasant 
arbed 34 inch and | ples. ool ew list, Au ain 10 | HOR tents --dis 50k5@50d10 
Barbed 9 inch «enon, agsi¢e net estan nn OW i He. ng, 1 |" guinoon ais 5010 
pie erececes iio] "Escutcheons, oe 
Tackle block Blocks. - Bib net Cast « steel, Be Stretchers. 8 pares ee py Re Hamilton "Wrought. 
ir polit meses don 8 3.25 | Wood. nee ee RC TIO, screen yea 
eed Mig. Co. week April 17, 1006.. Sea G5 d Sockets 7 _ — sseeenerenenenensneeneons = ai ioe Locks | German, oid li Harness Snaps 
Cc ohne z , 2 Bullard’s. ...... oc-cosossoree Sse bidsnicsiapamidianitiniieaiads _ Oe eee Meneely’s Pat. Saést y new lis 
ast iron b: patingnmonnnnnit 0] °°” Gatto Lenders. Er iia is 2 | Covert. N . Safety new list.................dis 
Gast Iron tia wiaithes vous | Humason: moaeattle, Leaders. Beirne | peed 2 jal tess to ft er Patent, mew lst dia OM 19 
= oheridlin ae ar ee en gont’s......... a Self- 10 | Ligh niven, 
Ives patent poly cre SEC Re mM tte was Hotehkiss Os. tities Socielictpadaeninnpinsoelscodiitbees ote elf-measuring, Enterprise, per ig 70 to 70410 LAshining Wo NBS PARE a ts 2 UH i per d 
Pinon barrel pelts wie ae Peck, Beorw SA, “cRacneabanaNSSEC dis 30 | @ Felloe Plates. dis M&10 coi SES %e = FF 
Wrought shutter bolt watts. Carpet Sweepers. -dis 5OLIC .. 6on Wronght Strap and nges. 
Its... Par “Fly ‘Traps. et. | Screw, h T Hinges. 
Carriage co ystic BBON.....-essrnneseeene ook and strap, 8 10 Tain... 
Tire. common cos senees eee J : Files. a 1B doz $2 00 | Serew hook & eye hi 14 to 36 in........ 
Carriage and tire, Ph 65&10 “0 | Rin . & Riley Carr, new li inges...4 P oe Ser 
, Philadelphia patte G J. & Riley Carr h ist April 1,1883, : l 
Plow ss jam Raat Diath aR of domestic mai,” Ot, an eoite Hf | Gates epegeen.- $8 ¢~te 
t ran e, ecesae ate, N. Sreeee ee eeneeeeeenes &. 
Machine . 70@70&5 anal Lower grade domesti wy LG a eossseenonl one $8 $0) die BS 
It Ends Plate .. .... Kearney & F 8 c ‘Biles... =S 1045 Gate, Cl arsible.. coe 00, dis 
S ai ee ee is 60410410 lark’s. Nos, 1 doz $5 20, dis 
oe Phallew Socket dis 6045 to 60&10 oe ateeeesneesouoesesenaes 50410 Gate. N. Y. State ...... 2, 2, &. Wii eB. dis 60 
Se ee : Yale | eva cigs Hay,Manure and Spading.d Gate. autoinatie mere Oe ate 00, di 
Ww Boring Machin paren, es patent .. bist May, ‘1884, ‘dis AAA - Fruit ae me o pmaceanon £10410 Gate. common fi $12 50, 
pWithout augers, Upright oe 5. SE mene ane? tnterprise Mfg. Conesscynceeenns. dis 2 Spring and blank butts... vei 
Snell's 8, Rice’s pate 5 80 6 er Trace. 644-10-2 gw. fo Contral Fry Pans, 8 0£10@33% pring Hinge Co.. - 
cinlngn ne sit $80 675 in 0410810 | Trmoe Pe ma = Stamping Co.’s list... MPA) I eae 
chine aie te ee “3 Balt [Oe ¢ dis SOL MagsORIONs caf 50 A ee is 23182 | Bunmeled and Tinned Hollow-Ware se 
3.00 arernssesraeeeDOt idem 2% 250 2 ts 3 25 8 | Kettles.,....... ollow-Ware 
7 of of June, 1884, disS545 & Frit ng eveeeee by 4% | . Oval Boilers, aiesereoncerssaneosinte dis 
. aa 40&2 | Gray Knameled CODBDE 2.0 --s00r00s 
orceee Fl dis 60 ‘Kustl e Ware.... convenes 
uting Scissors. Gal: eas Hollow-W are..csccses.... «nee ool 
Kettles von seen 
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E. F, ATWATER & CO. 


Paper Boxeseirien Papers 


, 
149 & 151 Seneta-st (12) ULEVELAND, O 


Buchanan Manufacturing Co., 
Manufacturers of 


SASH WEIGHTS, 


Cast Washers, Farm Bells, 


And Ceneral Castings. 


Telephone 2151. 
176 Central Way, CLEVELAND, OHIO. 


WHEELING & LAKE ERIE 


TIME TABLE—IN EFFECT JAN. 18, 1886, 
Central Standard Time. 



















































EASTWARD. | No. 5. | No, 7. |No, 9.*|No. 1.* 
loledo......+. ah 7Bam 12 30 pu) 5 00 pul............ 
Harbor..ar 122 5 55 
147 618 
203 6 33 
ellevue . 218 6 47 
onroeville ..iv 232 7 03 
Waifan ie 3a 
ellington 8 5: 
ee ar 10 45 
Orrville........ ar ll 45 
Orrville......... iv 6 00 
assillon......ar 6 40 
AT illon..... Poy ‘2 
Valley Junc.iv.) < Ce 
Sherroasviue™.| 2 ¥ 
over.....)| 22 
oe Vomerst’ 'n| 3 27 
Cambridge. ...... 30 
Macksburs ...... 
S..:....- ar 
WESTWARD 
fariegts wines Lv} 6 20 aM} 2.30 PM) on... | cesceeeoeees 
MEE cncecel 1 BD. . | DEB —rccesccoves Joovceresrers 
Cambridge.......) 854 | 520 [orccrccccccs[eceserseeees 
New Comerst’n| 948 «| G20 Jones eceeeslenpeneeseeee 
ver.. No, 4. |No.2.* 
Sherrodsville 6 454M 
gor eneperl'd 35 700) | 
Tune unc. 72 
x sadeneiia 8 12 
rrvill il 8 50 
8 50 
9 22 
10 10 
11 25 7 2am 
11 37 737 
11 55 753 
1210 pm) 8 08 
12 30 8 25 
12 55 8 48 
155 pm! 9 45am 
26.| 28 
_ A.M.|P. M. 
sooees/@F...... HUTON.......+ ee oc 215 
sate pi ip 6 38) 2 28 
ip cenctaasl coiael 6 52) 245 
veeee ft... Norwalk........ AT) ......} 7 15 310 
* Daily. 
JAMES M. HALL 
M. D. WOODFORD, Gen’! Pass. A: 
Gen’l Manage» Toledo. 





NewYork, Penn. = Ohio Railroad 


N.Y., LE. & W. R.R, vO. LESSEES. 
eee eee 
New York, Boston and the East. 


—_———_e—_————_ 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON. 
AND BALTIMORE, AND 
THE SOUTHEAST. 


——@——_— 


Change of time goes into effect January 3, 1886. 
Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 


Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


D ; 
No. 62, Mahoning Valley Accommo wnt 700am 





No. 72, New York Express,..............4. 8 25am 
No. 72, Fast Pittsburgh Express.......... *8$2am 
No. 64, Fast New York Express........... *300pm 
No. ot Pittsburgh Express.................. *300pm 
- No. S. Baboning ¥. Valley Accommo.....* 425 pm 
No. 68, N ew York Express,............<++.+ 


a” 68, Pittsburzh Express.................. 
Se Lasvict hare OS RL 


No. 68, New York Express... ....:........... 
No. 63, Pittsburgh Express, 


No. 65, Fast New York Express .*10 

No. 67, Pittsburgh Express..... -* 1380p m 
No, 61, New York Express... ..t 610am 
No. 61, Pittsburgh Express..........0:-0-.-. +610am 
No. 69, Pittsburgh Local Express pee 40pm 
No. 77, Mahoning Valley Accommo .....7 800 am 


* Daily. t Daily, except Sunday. 

4&@~ This is the only route by which passengers 
can reach Corry,’Elmira, Binghampton, New 
York City an ” intermediate points without 
change. No change to Boston and New England 
cities. 

Baggage checked through to all points East. 

Through tickets and information: regarding the 
reute can be obtained at office, 23 ank street, 
and at New Depot N. Y., P. & O. Hailrend, South 
Water street, and Viaduct, Cleveland. 


A. E, CLARK, Ass’t Gen’! Pass, Agent. 
Cleveland, O. 
W. M. CLEMENTS, Gen’! Superintendent, 


M. L. FOUTS, Faweneer Ase 
4 Bank Street: Cleveland, 0. 


_ ere and, O. }- 











Wworswick IWR - Co- 


MANUFACTURERS OF 


Malleable and Cast Iron Fittings, 


AND BRASS GOODS. 
Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


SOLE MANUFACTURERS OF 


THE WORSWICK PATENT RADIATORS. 


AGENTS FOR IRON PI 
Cor.W ater and St- Clair Streets, 


PE AND BOILER TUBES, 
2 CLEVELAND, O. 

















Sharon Boiler Works, 


(Limited) 


ISHARON. PA. 








All kinds of Boilers and Sheet Iron work. 








ever. 


STEEL 


FROM ‘4 
TRUE TO PATTERN > sound solid, free from blow-holes, 
and of unequalled strength. 8 


ire O00 Oren 8 


steel now run: 


TO (5,000 Lbs. WEIGHT. 


d more durabl 
position, of for any servi ert eget ware 
see a3 36,000 Lew yoy of this 
prove 

F Locomotives. "BT Breit aL CASTINGS o of 


ton Heads, ete., 
every description. Send for 

CAS T | N f ae CHESTER STEEL CAS CASTING Ci CO., 
chester. *} 407 Library St. Philadelphia, Pa. 





PRESSED WROUCHT IRON. 


Wh a 


e peaeueeaeedll 





THE BEST AND CHEAPEST 





Made by 


CLEVELAND CITY 


FORCE & IRON CO. 


93 


‘ Cleveland, Ohio. 





THE MORSE 


Automatic Inspirator 


is acknowledged by all the leading mechanics 
and manufacturers to be 


The Simplest, 
The most Positive, 
And most Perfect 
IN USE. , UNSURPASSED FOR 
Stationary 
and Portable Engines. 
Send for Catalogue and Price List. 
MORSE AUTOMATIC INSPIRATOR CO. 


Address all correspondence, 
132 Bank Street, Cleveland, O 


70. BOILER 








Iron Clad Paint Co. tronciat Paint co.. 


actory 76 & 77 Central Way. Sec. & Treas. 
CLEVELAND, 





OHIO. 


No. 3 Case Bullding, And get the Eile 9 


article, and save lia pe Rs of 
suit for using an 
made in vielation of “ 

tents issued t° m. 

reen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof, and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


the Rallfoade. ” 83 





Cleveland & Marietta R. R. 


New Through lige Retwosn the Ohio River and 
The \preelar line to Chicago, St. Paal, Milway- 




































































ee, Minnea} » and all points in the G 
Norumert. Durectconnection for the Pennant 
elds an n AST 
east. December 6, 1885. oe — 
ecine NORTH. GOING SOUTH. 

tay os | _— 
Py sins STATIONS. 
Be Bs Es Le 
am | pm pm 
6 20} 2 30 T20| go 
36 43) 256 6 52/12 98 
7 06} 3 20 6 29/11 68 
7 25) 3 42). 6 10/11 38 
7 32) 3 50).. .}| 6.02)11 a9 
7 53) 411).. -| 5 40/11 04 
8 28) 4 45). .| 5 05/1019 
8 38) 455 .| 4.55/10 02 
4 2 : . ‘i ri 4 30) 945 
ciated .New Comerstown........| 3 
10 28) 6 hy feiss ceil perstown iitkabpe 2 3 Hr 
10 51) ,7,20)......... Valley Junction......ly) 212 735 
am | am «Valley J appten.. 83 
Ue Te anton.. 752 
) Peers 
. lL, eg Oe ee ft Rewdeticboitinl SL. +00 
1 50}10 15}ty............ Cleveland 540 
pm | pm 
8 00) 6 20) ..,.0......0.0.. Buffalo.........cccses 
pm | pm ree 
EI ic on cnesttveoend Orrville...........:... 2% 600 
1 55}10 45} coe Creston............. Iv|11 50) 53 
2 40 8 Wellington... I11 001 83 
3 27/12 10)............... Norwalk.......... 
Fie Norwalk............... . 13) 712 
§ 65) 5 20) ees... wee RN ivaccoaieaios 7 50) 500 
pm | pm rE 
12 35j11 5 J.............. Columbus,..............].ccc00] cesses 
am | am 
5 40) 85 |. ccecesee ORG ovesccbicvesdilarsessdlccian . 
pm | am 
3 30} 600 Pistebarg heise. .ciscsc;|scesssel scaaead 
am | pm 
700! 655 New York ai Fesssoselinightan 
NO. 17, ACCOMMODATION. 
Cambridge............ 6 30} Macksburg.......... hy 0 
Byesville...... icine Serivces 9 30 
t. Pleasant. 7 15 | Stanley................. 10 2 
Caldwell...... POCO ai odie 10 % 
Dexter City.. 











8 Stop on lanai only. 
Were nee A made tetas lines 7 junction 
points for a rtant cities east 
A. T. WIKO OFF. Receiver. ata: 
J.E:T RY, General Passenger Act. 


veenee Py Tickets 


Bee Line--C. C.C.&l. 


RAILWAY, 
The Creat Trunk Line 


TO THE— 


South and West. 


The only line from SLEVELAND with no 
change of cars to the 


MISSISSIPPI RIVER, 
SOLID TRAINS and THROUGH SLEEPERS to 


ST. LOUIS, 


Where direct eonnecti are made in 
DEPOT for all points WEST: CON 


Practically no change of Cars to the 


PACIFIC COAST. 
The Unly Line to 


COLUMBUS and CINCINNATI 


with complete through Train Ber vice, making 
frect connections in UNION DEPOTS 
or all points in the 


South and Southeast. 


TOURIST TICKETS 
To numerous points, including the 


ROCKY MOUNTAINS. 
FAST BEBE RS eK? DAILY, 
D BLGANT CARS 
FECT ROADBED. 
4&@-For low rates, oar any information per- 
taining to railway travel in general, apply to 
OITY TICKET OFFICE, 


173 Superior Street, Cleveland, Ohio. 
D. JAY COLLVER, J 


Rae eS ee 
10 UPRICHT 
BRADLEY'S cosuiones 
HELVE 
HAMMER 


Combines all the 

2 best elements @s- 
P eeatiel in @ first- 
class Hammer. 

P Has more good 

points, does 

more and 

better work 





















Established 


any otucr tlammer inthe Werld. 





BRADLEY & CO. Syracuse, i. 
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SeOcoodre 
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| SB a8 aa8 | ae 
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Hoes. ‘otehkiss.. sveccsonel iS 30 
lane x Ainge 4 10410 a MIT ines onihintaliaAiemeteninsnsss din iienedetauwectialice.coaol fied 
s. cot, lst quality, dis S10 10£10 | “ Horse Shoe”? B doz $9........cc...ceccsecesseeeee . dis 
Barnes Mfg. Co .. dis so 























‘naatlnd seers die 60 and iyoeok ios 




































































Petato Parers, 


White Mountain............ J ebeellinescusssoves 8 doz $5.50 
Antrim Combination................ccceeceeses @ doz $8.00 
oosier ..® dos $13.50 





Pruning Hooks and Shears, 







































































































































TRAVELERS’ RECISTER. 
{Standard Time.] 
Lake Shore & Michigan oe Rallroad. 


Taare Goma tase. ATWO, Dept 






































































Hog Rings and Ringers oe 
navian “J Disston’s Combined Pruning Hook and cows 
Porfect F heb te ® dos oy ood 8 Fraim’ leat. ‘ioondivariae. new list -(low).. ‘dis 80 BP doz $18.00........--reersereerseverceesessnseerses ue Hy » Roet TAmnited LACS b 4 Hey a 4 c= 
Pere hog rmngers @ doz $1 70@2 00 Lumber Tools, 1g wed Yn hentai dik tis sas | - 2, Blvtia Accom mais $7 450. sosconatnncne 
Perfect ri a 9) nt ew a, aan mn | Ber Be Lee & Co.'s Prune?..........00-ss0s ooeseeree om | ~TO 0 uu t) 
ogi Rear apeerowse: a “ Ring —— paesess Sine’ inhale Gee 4 - Pruning Shears....... a aida P"doz 3.75@$4.00 om ~ yy poe .. 110 30am 110 0am 
eo WAL 1VCK UIBBS ...... . le . e 
«Moore's differential pulley block... dis 20| Many ieon scpkert pon 408 991.00 | Flot Howse sienweensesnnecntervneee discount 6634410 | _ dation vin Norwalk. #10 30am 110 50am 
ooks. Cant hooks, “ Blu ea mr fiaish. "® doz $16 00 Tapanned Screw... ..00.....000++seeeeeiscount 10 | No. 12, N. Y.& Bos,Ft.Bx. *2 10 ¥ 9 | P = 
ird Comes Sargent’s I Tighcwssesvier- ses - dis 6674410 | Cant hooks Wh oe finish 2 pes 400 | Brass Screw ‘ discount 70410 | No. 4 prosial N, Y. Exp 300 p 
as sagbersosesstenes seneccenee GIS &5 | Cant hook’s mall. socket lasp, “ Hine a Japanned Side...............-eeeeeees discount 10 | No.2, Night Ex. via Norw'k 9 > p m +10 00 pm 
Line Sargent’s list.......0....0--. dis 7010 |. Line” finish................ g sale ® doz $16 00 | J#Panned Clothes Line ++eeeediscount 60£10 | No.22, Night Ex.via av — WD rivecisiicesse 
Sesrgent’s listieanyersscowre is 60.10&1041° Cant. hooks, mall. socket clasp, common Pumps. : No 26, Conneaut Accom.......-..-s+0 T4 25pm 
Oost Viney Hat. Sargent’s a ot nsneee paeed etic 10 SET OSE RS Fp ae doz $14.50 | Cistern, best makePS........-c.0..-.:escssserseereseeses dis S TRAINS GOING WREST. rrive Depart 
and dis 40 Goat hooks, ol , clip clasp, “Biue Line” hd @ doz if Pitcher spout, _ makers "ERED SPREE SES dis No. 1, Fast Limited & a past, ee 
Weousht ht Staples and ooks “- a fant hooks, clip clasp, wey ae finish... doz $12 | Pitcher spout, cheaper goods.............. dis WoOT04 No: . Mic h. Es. we ag = Ro mM am 
Wincrow Hooks and Screw Ryes.. ieAOkIO@UORIE Hand spikes... ® dor 6 ft., 81500; 8 ft, $20 00 _ Punches, No.8 Chi. Bx. via Sand’y. 16 00am 16 30am 
dis 70&5£10 ft. 14 ft. 16 ft. 18 ft. 90 #..| Saddlers’ or Drive.....8 doz. good quality, 68@73 | No.25, Mich. Ac.via Norw’ Me suneeesbupiiied 16 30am 
Hooks and Eyee—Malleable Tron, PaaS. dis. 70 | OB; 1.50 $12! 50 PA 50. $17.50 $21 of Bemis 4 Cail Co.’s Gast Steel Drive......... dis 5045 | No. 21, Toledo Ex. via Nor- 
Hooks and Eyes—Brass soveeesere G18 60.£10£10 Pike poles, pike only Bemis & Call vase 8 Springfield Rock et......dis 5045 | ow Sandusky... +12 50pm 13 20pm 
Horse Ne Stare 10.00 $11.00 $13 00 $16'00 $20 00 | Solid Finners romeo W AO. $1.44, dis 55 No. 6. Kast St. Louis & Chi- 
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share Felts ay k Screws, aes ® doz, $14.00 $17. ‘ $19. 00 $004 00 dis 45 nion barn door ro p Seng sadssavecbuehenepeaeenhie al No. 27, 2, Columbus | Aceomam odation OT re 3 ~” PM 
eee. Draw CutNos. 5 1u Manufacturer’s list Nov.11, 1885..dis 16@1%4 ® fh ARRIVALS, 
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Door Por:Piata | Door as ‘aioe $18 00 | Rutorprise Star Lpouinrs--r-i-y crdiacoumegs | Revere Accommodation.” ff pm § em 
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7°°39 15. 785 17. -144.| NO-10@128 26... 10..123} 10.157) 14-214) 18.367) 15..578) 15. O14 7 oemmaian 
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Is SUPERIOR TO ALL OTHERS. 


rst, It isthe only Adjustable-Bottom Skate manu- 
t can be changed from one size to another 
_ yeatptoaphompatend 


ADJUSTABLE 


1& suns? 


_PATE NTED. 


"MUNCIE IND. 


THE ONLY PRACTICAL RINK SKATE 
MANUFACTURED. 


TmsTIMONIAES. 
THE MUNCIE SKATE Sn. Take, A. Haney, Wome’ ot Des a 





BOTTOM. 












te 


SEND FOR CIRCULARS AND PRICES. 










0. D, CHARLES any we have used before. wie are, Cone att, eererk 
LANE BROS. 2 London 

1882. Roller Skaters, ith W W. Cole's t 
[America 











‘The Rhoades Superior Roller Skates 


is strong, 
durable and 


easy running. 
It is the only Skate made on which the 


Skater Rides Entirely on Rubber Bed 
OR CUSHION, 
No Pins, Springs or Wires 
To break or ges loose. 
, We invite Correspondence. 
Superior Roller 
Skate Co., 


14 Columbus. Ohio 


THE HOOSIER ROLLER SKATE. | 


The Latest and Bestin 
the Market. 


Light, Simple, Durable, and weer everr 
improvement and advantage in use. 

MADE OF THE BEST MATERIAL and 

tisfection guaranteed on every pair. 












































Write for 


Prices 











Circulars. 


GAAR, CLAWSON & CO., Richmond, Ind. 


Cleveland Foundry. 
Ca stiness 


For Machinery and Rolling Mills. 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs. 


STREET RAILROAD TURNOUT. 


NV intis saece. | Bowler & Co 





















HAMILTON WORKS. 
William Tod & Co., Youngstown, 0, 


SOLE BUILDERS OF THE 


Porter - Hamilton Engine, 


50 to 500 H, P. Modern Design. 


PLAIN, STRONG, EFFECTIVE, ECONOM- 
ICAL. COST LESS THAN ANY OTHER ¢ 
FIRST-CLASS ENGINE. 


Blast Furnace Engines on hand. 


Prices and Description on application. 
Also a stock of other Engines (our 





ee 


make’. Mention this paper. 





Howell’s Patent Rain Water Cut Off HIGHEST PREMIUM AWARDED 


For turning water into or off from the 


handie, which is an iron weight, insures the a gag re- Torre 
— where plaeed, and en revents its being 
urned Md the downilow of water. bucket or valve 
behind the rim at the top and overlaps at the 
Botte tom, thus securing perfect water joints at both con- 
nections, We manufacture all sizes from 24 to 24 inches. 
Packed in crates of one dozen each size up to 5 inch: 


6 and 6-inch in crates of one-half dozen each; f.o.b.; 


charge for crates. For sale > apenas ail re the 
y ts, 


United States. 
Builders, Users, Everywhere. 


Cc. W. HOWELL, 
Manufacturer, Covington, Ky. 


WHEREVER 





no 





“WINNER ROLLER SKATE. 


AA—Hanger Plate. 
B—Axle Clamp. 
CC—Double Rubber 

Cushion. 
D—Tension Screw. 
E—Axle. 


SOLE MANUFACTURERS 


A. L. Johnson & Co., 








Lightand Graceful in Design. 





Perfect in Action, Strong and 
Durable. 

Requires less repair than any other Skate 

made. Sample pairs to responsible parties for 


examination. A Liberal Discount to Rink Man 
agers and Dealers. Name this paper. 












MUNCIE, INDIANA 
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Transom Lifters. n Fi 8 discount 
fra: 0a. 13 to-IB.;......... 245 ress Goods Valley Route. 
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ecoecsoocnpescaccces Steam Gauges 5i ches net dial doz © 30 00 | route, uspe 
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. 12, Flax Twine, goetgepeesces enenes, ve Specie} Bridge 8:18-a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
cE Boil Fi it Pipe Sine avhieeer = 35 | 4. M. and berha 10:00 pr. w., connecting with all 
trains from est... 
sete Botton, PIPE, WROUCHT. Passengers between the East and West passing 
Ge Line, ned sae Standard Wrought Iron Lap Welded ‘Steam | over the famed LEHIGH VALLEY ROAD will 
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¢ i « 1% ri o § 3 32 z most magnificent and picturesque scenery in the 
Gotion Wrapping, § ath8 £0 Benner cuuummas | £8 | esd | S89 | S82 | G8 | word presenting an over varying panorama of 
Vises. . % | SS¢ | Be | Exe | Ay $3 | delightful surprises. 
ee oiucthbesen STaippount 1 well steel forgings......... 18 “Aa” Be £3 & | Double track, steel rails, magnificent road bed 
ce es jedi Sc aN NCE oie i Machinery ‘oe ae 4 - rn os and unrivaled equipment, al! combine to make 
ph — “Si Ordinary sizes, to ie. -h’ rth. eS 0 05 “088 -he LEHIGH VALLEY the favorite and most 
Tilers Wontar ae dis 40 Zin. oe ah 4 — $e we % | 0 00534 | 5091 | desirable route between the East and the West. 
od * 4b inhi Waders.) © | on C rhs cone cep bakode My : = + A. | 008 Oo 109 Anthracite C is entiealy, bie 
. © don $1200; dis 20810810 Hast cvtestitstrn een 6) 21°" 167 | 008 010% | [134 | to passengers perfect freedom from the dense 
Smith's Patent «:-----------0 © OT 818 1%... 2% | O11 014 140 | volumes of smoke that so greatly annoy passen- 
Johnson’ _ 18 tos Boi. $i Me ; anil Had aa Octagon, 340. extra through- gers on lines using Bituminous Coal. 
Penny's.» re ae ; dts 1%... 268 |-og | Om | .145 Ag 
Applotom'™*: a: dis 30&10 “Out to specified lengths, 4c. extra. ee / 3a 026 030 154 E. B. BYINGTON, 
Bonney’s-. eer as Ghiashar Cast Steck. 24... 674 042 047 204 Gen’l Pass. Agent, Maueh Chunk, Pa. 
a. : Cts. B Ib i 
tiny S85; | Movies Now Sit Janssen | Opemhoartn stk s| * | 38 |te | im |g |Scioto Valley Railway 
Brass and CoppeP..-.+--se0e--+0 discount 33 Sheet oa , 4%... ae 100 % 74 TIME TABLE. 
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Cleveland Co-Operative Stove Co. 


MANUFACTURERS OF THE 


MACNIFICENT 


Base Burner 


» Kiberon 


FOR HARD COAL. 


in Construction and 
Operation. 


Also Manufacturers of an 


ENDLESS VARIETY OF POPULAR 
AND FAST SELLING 


Ranges, Cooking and Heating Stoves, 


Suited to all Localities and for every kind of Fuel. 
Full Catalogue and Price. List on application. 
Cleveland Co-Operative Stove Co., | 
26 to 36 Superior Street, (under Viaduct) CLEVELAND, OHIO. 
to 100 Erie Street, Chicago, Ill. 


Branch Houses . | Corner 11th and Herbert Streets, St. Louis, Mo. 


133 South Meridian Street, Indianapolis, Ind. 


Faultless 


Foundries: 


CHICAGO, ILL. ST. LOUIS, MO. 


CLEVELAND, O. 





Freight a Passenger 


Elevators. 


L. 8. GRAVES & SON, 


Cor. Center and Frank Streets, 


Rochester, N. Y. 


<—l New York Office, 46 Cortland Street. 
Rend for eur Catalogue. 





Bo ® Rarew VWartinag 





Richmond Weather Strip Company, 


MANUFACTURERS OF 





: * ROWLETT’S INDEPENDENT 
Automatic Counter-balanced Weather Strip. 


(Awarded Bronze Medal at Cincinnati Industrial Exposition, 1884). 


HAS NO SPRINGS, TRIGGERS OR CIRCLE IRONS, 
Positive Action. Cannot Get Out of Order. Fits any Door. 


AGENTS WANTED IN EVERY CITY AND TOWN IN THE UNITED STATES. 
Send Stamp for Circular. Address: 


RICHMOND WEATHER STRIP CO., 
610 North A Street, Richmond, Ind. 01 





fEtna Machine Works, 
3 ‘Warren ‘Ohios 


Upricat « HoRIzoN?AL Starionany 
| Engines, — 


Either Hizh or Low Speed; 






ae 





<=. 


<= 


Géared ‘and Direct Attachment Circular Saw-Mills, 
DEALERS in all ENGINE | and SAW MILL SUPPLIEs, 
Freeman’s Portable Fire Escape for Traveling Men. 


- WALKER’S FORGED HORSE AND MULE SHOES. 





















Superior Shape and Finish. 
_ | Well-Proportioned and Concaveg, 
Clean Crease: of Proper 
| Width and Depth 
WALKER’S Rail Holes Punched Through 
FORGED =~ ore Ba, Proper Angles, ane 
HORSE SHOES: 7 gegen the , 
ARE MADE OF =~ Outside Edges are Smooth 
Best Quality and Free from Bulges; °: 
REFINED TRON POR SALE BY ac — 


WM. BINGHAM & CO., 
Wholesale Hardware and Metals, 
146, 148§& 150 Water Street, 

CLEVELAND. oO. 





THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR, 


MANUFACTURED BY THE 


S. S. S. Conductor Co. 


LIMITED, 


163 Lacock Street, 
ALLEGHENY, PA. 


THe STANDING SEAM 
allows of an easy and 
secure fastening, keeping . 
the pipe far enough from 
the wall to make any over- 
flow from the eavepipe or 
head, run down the spout, 
and not the wall ; and will 
open, in case of freezing, 
80 as to precens bursting, 
and still remain double- 
locked and water-tight. 


OOS 


Made in 6 foot lengths oft 
a single sheet of 


SOFT STEEL, 


‘Galvanized, Kalamined 
or Leaded: 















PATENTS quickly obtained at reasonab! 
ates in the. 8. end all Foreign Countri 


AMERICA 





No Be Snort A 
* ‘ i] 
fa penlal Departuch fay tne Seth 








The Cheapest Newspaper in the Unien, 











‘De 


Philadelphia Record 


Is sent to any Post Office address in . 
the United States (postage 
paid) for one year 
| Daily (except Sunday) for $3. 
| Daily (including Sunday) for $4. 


ITCONTAINS ALL THE NEWS 
“| Reading for the Farmer; 
_ | Reading for the Business Man; 
Reading for the Household; 
Reading for the Million. 











Circulation Over 100,000. Its Cheapness Puts It 
Within the Reach of Everybody. 


REOORD OFFICE 


919 Chestnut Street, _ 
Philadelphia- 






























= + 
= cg 
.eZe. ~ | ae YOUR OWN PRINTING 
2 4 | SAVE BIG BILLS, for Economy is an essential 
=* =F 
ci°™Es = element of every business enterprise. Persons 
a a soo =e § q , unoccupied will find the purchase of a Pri 
=—"3s Ba 2 Outfit a most lucrative investment. The profit is 
OF 2m og 5 So great that an outfit can be paid for in a short 
< z = Z =e Eo oe 3 ae Any one Sie ordinary intelicen ean 
ta | do the work. so amusing and instruc 
= E> c. | 3; by Boys and Girls. Complete Outfits as low wc $5.00. 
=] Eo Re 
m 5 42 Ro 2 ¢ * Full instructions accompany each order.’ Send 
3 5 & » Be for circulars and mention this paper. 2 
: ifs “os | HBR. L. ZERBE, 188 W. Fifth St., Cincinnati, 0. 
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IRON TRADE REVIEW’. 
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cieveland Corliss. Engine, 
NEWARK, WN. Jey DESICNS. 





Mining Machinery, Quarry Machinery, Heaters. 
Lord, Bowler & Co., 


33 to 41 Center Street, 
CLEVELAND, OHIO, 25 





ginraung 


pel 1) 








F. waa. | ee 
Variety iron Works Comp’y| , 


BOILER MAKERS, 


Machinists and Founders 
Shafts, 4, Sangeet 
51 to 13 Seranton Ave: 21 Cleveland. O. 
aie THE NATIONAL 
Feed Water Heater. 
A brass me 3 Heater 


er at 2 et Tie | on 
al 
"Fahrenheit, by use 
exhaust steam. 
“Gerplicertaslow 
and reasonable, 
and we aim to sup- 


i 
Best and most Et 
















New Hav: n. Conn. 183 
YORK & RENTON, Agents. Cleveland. Ohio. 


aay Patent Cone Pulley Belt Shifter 


Pat. Augu st 11. 18865, 


This Shitter is to 
change the Belt on 
Upper Cone oe ile 8, 
from one speed rey 

other: is now a use 
in many of the - 
est machine shops in 
the United States and 
is ahem ig to be indis- 


"Toot for terms 
price list, —— 
given if required. 


LELAND & TIFFANY, 

102 Canal Street,- 
DAYTON, OHIO, 

U. 8. A. 











W. BINGHAM & CO.. 


146, 148 & 150 Water Street, | 
CLEVELAND, O. 


Hardware ,lron,Nails:Metals 


OF EVERY DESCRIPTION. | 
RAILWAY, MACHINISTS AND MINERS SUPPLIES. 
WWM. JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STSEL. 
Malieabie and Cast Cas and Water Fittings. 
NATHAN & DREYFUS’ SELF-ACTING OILLERS AND LUBRICATORS, INJBG- 
TORS AND EJECTORS:. 
Pennsylvania Tube Works Pipe and Boiler Fiues. 


_ Peet’s Open Way Vaives. 
BOSTON BELTING CO.’s RUBBER BELTING, PACKING AND HOSE. 


ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Grobet & Rothery Files, &c., &c. 


Patterns ana Models of Wood and Metal 


LIGHT MANUFACTURING. Pin, pas tor 
Holler bie TED. 











to make very 





| 


With our new and weerered ¢ on sng mg = = prepar 
ne. 
D. $. HITCHCOCK & CO eee shee Line. & St. L. R. R., CLEVELAND, 0. 
G. W. STOCKLY, President. THE J, POTTER, sregsurer. 
6 ie & pT RACY Vice-Presid s. POSSON 5, Sup 
Ww. IFT, Secretary. <a W. J. POBSONS, ‘Aet Supt. 
THE SOLE MANUFACTURERS, UNPEE f ALL THE PATENTS OF CHAS. F. BRUSH, sie 
ELECTRIC Li STORAG ERIES, CA ag a ae , 
HiNES EL CTRIC MO 
WE FURNISH THE —. COMPLETE AND PERFECT pa 4 5. LIGHTI 


MACHINES FOR ARC LICHTING. 


Giving ts of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle-power. Our No.8 Machine gives 65 
lights of 2,000 candle-power with about 45 horse-power. 

OVER TWENTY DIFFERENT STYLES OF ARC LAMPS. 
For indoor and outdoor use, and for tower lighting. 


Machines for Incandescent Lighting, 
dapted . pi use bre de Swan Spesmtancens T ide ofthe machine to go are (poe J it ram ang 


he use or resistances,ou 
weer of “Taenpe homes one up to the full ca e, without ary of 

\‘thout the uée of any apparatus outside of machine. -Our Prices are lower than other 

STORACE BATTERIES. 
PENS ia FOR mcavegncnyt A roc pionean -— FOR err aera. a 
ar storage eries are ne See eae ones offered in the marke’ ey are especially adapt- 
ed for situations where — are needed for only four or five hours per day, and where it is Lage ho 
e 


pone net to use power during day to store u om 4 the current. are thousands of such places where 
ttery must eventually be u 


CARBONS FOR ARC LAMPS. 
Our carbons are the purest and best made. We have the largest and most fully equipped carbon 
factory in the world, and our prices are very low. 
ELECTRIC MOTORS. 


We have comepanend the manufacture of the Brush Blestge aces, at shall soon be pre ten 
fill orders for all sizes, from one up to forty horse-power. losations are 
Se wer, and will be largely used by Vigneny ting Companies and others _— 


| "it Baclid Arenas, CLEveLaNo, o..u.s.a The Brush Electric Co. 





ASBESTOS STEAM PIPE & = COVERING. 
orials ‘wriitbearis Woot Ma Wasa” Proof ‘Sheat 


Asbestos Ma Water Proof Sheathing. 
The px ttt Asbestos Co. Cincinnati, O 















Reeves Brothers, 







Manufacturers of 
‘ALL KINDS OF STEAM BOILERS, 
Blast Furnace Sta7ks, Iron Build- 
ings, Roof Frames, and Plate and 
Sheet Iron Work of every de- 
scription. Also, dealers in 


New and Second Hand Engines. 


A Stock of Engines and Boilers always on ee 
Write for Prices. 


| TronPlaners 


_tydraulic, Hand and Steam Power. 


Freight and Passenger Elevators, 


smith & 
Haldeman, 


MACHINISTS AND 
FOUN! K\ MEN 
Manufacturers 

HYDRAULIC, 
HAND. AND 

STEAM POWER 

FREIGHT AND 
PASSENGER 


ELEVATORS. 


And dealers in Iron 
and Wood Working 
Machinery Shaft- 
ing, Pulleys and 

rs. - 
Cor. Superior and Oak 
Stirs, Toledo, O. 




















A 8PECIALTY. 


| New Patterns. 


This Planer returns the table 8 for 1. 
Sizes trom 20 in. by 2) in. and 80 in. by 80 in. 
to plane from 4 to 10 feet in lenath. 


snd Rochester Machine Tool W’ks 


LIMITED. 
all Rochester, N. ¥. 





8’ use to pay 
rst cost; no shop can 
afford to do without one. 
We have now for 





R. M. McBETH & 60., 


181 West Pearl St., 
Cincinnati Ohio 
Manufacturers of 

20-INCH! - 


Upright Drills, 


with lever or wheel feed. 
ALa0 THE CELEBRATED 


“ACME” 


Foot Lathe. 





PERFECT STEAM EATING. 


PERFECT VENTILATION. 


The Cincinnati Steam Heatingo 


CINCINNATI, 0 


Contractors for the spptiadion of 
Public pues and 
24 Sizes Pressure Seems asauatare. 
Pa a Indirect Radiators. 
Ornamental Direct Radiators. 
Cleveland References: 
8. T. &verett’s residence, Euclid Avenue. 
Geo. W, Stockly’s residence, Avenue. 
East (leveland Baptist I, Avenue. 
Herman J wae ’s residence, 
Herman Mueller’s residence, Detroit Street. 
C. 5. Sessions’ residence, Jennings Avenue. 
ba a “. ’s Incubator and try Establish- 


onville. 
Nor oy o. skilled echanics em! None but 
ste ietly etiy first cla a werk sllcted. 
For Clreuinat and info: 


The Cincinnati tte Heating Co. 


{ 











. D. WALCOTT & SON, 
sce 
fze 
se 
ges 
as 
z 
sige 
"ALE 
cHFE 








Forest Citv Brass Works. 


J. V. KENNEDY, Prop., 


Manufacturer of 


All kinds of Brass Goods. 


Models and Patterns a Specialty. 04 
19 & 21 Leonard Street, Cleveland, 0. 


Forest City Electric Works. 
Manufacturers and Contractors of 


ELECTRIC WGET ARPARAFUS. 


CENTRAL BLOG., S. WATER ST., 











BWW, Cincinnal, 0, 


CLEVELAND 0. - & 























































IRON TRADE REVIEW. 
Smith Blowers & Exhaust Fans®3 Standard Tool ¢ Co. 
, 5O per cent. 







Power 
* Most 
Compact, 
Cheapest. 






Front View, sho 
Openings, where 





ted Discharg 
a Putpted fl ethers bare only 1. . 
Seas tee Openings, wee others only 2. 
The Fans are specially adapted for REMOVING SHAVINGS and DUST from Pianing 


Mill Machinerv and other wer Anearsrag a Soe 8 DUST from EMERY and other 


ing Wheels, Grindstones and Cleaning M e and Gas from Masehine Shops, Steam 
= Establishments, Be eee Fesericena Minent resseving Bark ova Dust 


Tan are especially te C 
“Me wanes ond Cupola and Pressure Blowers oi° all places where a strong eee 
required. thes machine tested before shipping, and fully warranted. 


E. H. Jones & Co., Agents, 221 River Street, CLEVELAND, 0. 


Huyett & Smith Manfg. Co. nussen se. Detroit, Mich. 


WESTINGHOUSE, CHURCH; KERR & CO., 17 Cortlandt Street, New York, 
centrol sales East of @hio. 





The Eureka Planer and Matcher. 


LE 
i: 
i 
$3 
FS 


ket costing twice as much. Will 
plane 2% inches wide, and match 
from 2 inches to 12 inches, either 
double or single surfacer. 


re 
7) 
& 
© 
? 
: 


THE HENDEY MACHINE CO. 











Torrington, Conn., 
MANUFACTURERS OF 


[ron and Brass Working 
Machinery. 


ser CATALOGUE SENT ON APPLICATION. “on 


MINEEFAL, WOOL. 


(Protected by U. 8. Patents.) 


AN INDESTRUCTIBLE MATERIAL. 


The Best and Cheapest Material known for 
{INSULATION OF HEAT, PROTECTION AGAINST FROST. 
VENTION OF SPREAD OF FIR 
FREEDOM FROM RATS, MICE AND INSE ey) EADENING OF SOUND. 
Used in building in the Expense of heating; 
non-combustible, 








s. It kee e Temperature medi SAVES largel 
tenders the walls and pe. Behe ~g from the conducting of sound. Completel tely 


it is beg’ valuables ‘or Fi 
Asa N.CONDUCTIN COVERING for Steam Pipes, Boilers, Drums, Hot Air and Blast 
on paving. Frost for Water Pipes, Mineral Woot is 


l heated rotecti: 
pipes anda OVER TEN MILLION POUNDS INU 
or samples, information and prices ad 


The Western .Mineral Wool Co., 


P. O, Box 123, CLEVELAND, oO. 


WOREST CITY WIRE WORKS. 
Manufacturers of Wire Cloth, 


Office Railing, Elevator Guards, 


Sand and Coal Screens, Riddles, Sieves, &c. 
111 FRANKLIN AVE., Cleveland, O. 


6m02 





Omitr02 6mwm2 


This Shaper has 26-inch Srroke. 


All the adjustments are made without onerator mov. 

ee It is made to act asa SL ING MAC 

shaft, f 1 aoe 7 fom cea wp herd eqehe 

e an es diam 

planes a block 26 inch x30" x2. ‘Has SWIVEL ¢ GRADUATED 

IT tw cunges o 1. very 

heavy sad vows 1, and is guaranteed to give perfect satisfac. 
tion. 





LODGE, DAVIS & CO. 
SUCCESSORS TO 
LODCE, BARKER & CO., 
CINCINNATI, O. 


Manufacturers of IRON AND BRASS WORKING MACHINERY. 



















* Manufacturers of 


Straight Lip Increase 


Twist Drills 


and 
Special Tools 


of every 













Orders Solicited for 
Special Machinery and Tools 
Snd Drawings and Specifications, 
Clevetand, Ohio. 


a 
BRIGHTMAN’S MECHANICAL ving for STEAM BOILERS 


iS GUARANTEED 


To Produce More Steam, 


Using a Ton of Bituminous 
“Slack”—(e.i. Screenings) — 
than any Flat Grate Fur- 
nace will produce, using a 
like weight of Lump Coal; 2 
to save from 50 to 75 per °L 
cent. of ‘labor usually re- ¥ 
quired in firing, and to be 


SMOKELESS. : aw | 
THE BRIGHTMAN FU RNACE 


IS SUPPLIED EXCLUSIVELY BY THE UNDERSIGNED AND ITS AGENTS. 
Brightman Stoker Company, 
168 Bank St., Cleveland, Ohio. 


+ IRON <3 


ROOFING 


SIDING, CEILING, 
ARCHE S45 LATH. 


o CINCINNAT,. 














Q3adWido 


CORRUGATING CoO. 


+ CINCINNATI, 0. + . 
SEND FOR ILLUSTRATED CATALOGUE. 





AUTOMATIC AND PLAIN 


Engines, 10 to 150 Horse Power. 


HARMON, CIBBS & CO., CORRY, PA. 


OTTO CAS ENCINE. 
Ry ey eont. yey y= ANY Per oteake Hanee'Po Power 


TWIN ENGINES, ENGINES and PUMPS COMBINED. 
Sizes : 1 to 25 indieated horse power. 


Schleicher, Schumm &,Co., _{ Rhiledelphia 


THOMAS J. BELL & CoO., 


General Machinists and Practical Engineers, dealers in 


MA CHI NERY. 


NEW AND SECOND-HAND. 


Tools and Supplies. 


Offiee and Warerooms:—S. E. Cor. Broadway & Second Street, Cincinnati, Ohio. 9 


WARNER'S. SAFETY ELEVATORS, 








Over 15,000 


IN USE. 














HYDRAU LIC AND STEAM, 
For oe omer Office-Bull Pea or Behan rate Stores, &c. 
Nine Ist Industrial Exposition, 1879 to 1884. 
WARREN ae 
714 to 720 Weet Sth Street, eow-m mat CINCINN. oO, 


>, a 





